


Institutional Archive of the Naval Postgraduate School 


Calhoun: The NPS Institutional Archive 
DSpace Repository 


Theses and Dissertations 1. Thesis and Dissertation Collection, all items 


1984-03 


The Enforcer aircraft program: a lower-cost 
alternative weapon system 


Holt, Robert P.; Dolan, Robert D. 


Monterey, California. Naval Postgraduate School 
http://ndl.handle.net/10945/19297 


This publication is a work of the U.S. Government as defined in Title 17, United 
States Code, Section 101. Copyright protection is not available for this work in the 
United States. 


Downloaded from NPS Archive: Calhoun 


Calhoun is the Naval Postgraduate School's public access digital repository for 
| (8 D U DLEY research materials and institutional publications created by the NPS community. 
«ist Ser Calhoun is named for Professor of Mathematics Guy K. Calhoun, NPS's first 


NY KNOX appointed — and published -- scholarly author. 

ies) LIBRARY Dudley Knox Library / Naval Postgraduate School 

411 Dyer Road / 1 University Circle 
Monterey, California USA 93943 





http://www.nps.edu/library 


om a 
ar Se pert ete LN ny fr & eer 
BCI Mer Aon MeL 7 Demi rh Sieh, 
i, VR e a etter ery martes Moreh tk ’ 5 ' WNC 
a Cy OP SP ght Mira ttorn w aade or tee rie tate he eer! Net toy “a ek - ek, eer yt rire 
ao oY ore ir een. eee? Se ee Saree Or, ingot oan 4 Benoa Pa Sor ek a ‘oad omega’ Te hl A 
ea MN SINC A Allee PE eeu emu rege a SS ERE ANS NH CSN a 
UR. ae ty 2s ae babar ee donde same. eat} ery tere . ita ne ir : 
ee = Le = 4 co ee eek bah o / b 
ng See i (te 1a rte sais 0 OR core Lt berger easemn ath” ae ey) 
Fe ee Pee rey — le rh oe | OE: ee ahaa eae TS eat ah rt ae plan STS TO wis Ay 
- - 7 7D a] =, vere ee Po rer E i ‘ ib 
mS oe Pes ay A [ 7 3 ae ae - - a ‘et? a sh m ow te be al Rarer Pde tor ry am Yr) 
OY LT . J Ja y ral Sis] i > 
oe ee a ' FY 
ST ae Ko 


, R vi ACE ay) ore Cet) 

a LA ORE eee at iy Bae eR ae pear 
oh Let os teas Search acorns ANT aetna 
ah ‘ tt a re a A p in = es = 8° ee Te eee et " a add meee hee a oe » * 
terval Me ER a are, pe TM ~ dee? ee - = we ae ~ ra) rie ea) ee wae EM A sy ¢ 
ry me) i 
LENE RE Re 

Ve 


Ser 
Marre Arnett TIT ern 

i Pe tt ed wo = eta lyrerer nee wh FS > Serr 
oe es be eae SLY ah doh! ey je 

— 5 0 en Capen A can 

a ‘ . ee Rat > et od 

¥ Lea ey Lr) iy ” fer) Pk. tr . . i I 

prs hat + Mr 4 yee a 

ye 


re 
a 
40 ty oh < 
Pe perk hag ha te a ne heresy a Been oan Lae ar Thien g Bret 
3 : ' TF it a | wih 1 ey re 1G ae ti e at cs : ir : ry 
- _ ee by ee! aia wise AND es Pararee tees naeats. bs rh Ce a at MA Ein dete mA An AO eee 
eae ee Bie he Td le OR a cre re a a a ees Baerenni coca shoreeccunim unr eGkn acne 
: : a a Pt ee Lg Ama ; ; ; eae RO COoier Soi Si Se tL 
es ; Ree go we n Pa os wu on Evil Govind ce Pe Mae et Gd Sth hho OC rary 
Calpe Kare Sareea y She ers a oan f PA ere Re ES TR REN bare te eae et } 
Wy 73 ; b ! eee ee a ea ; ee rj i = Pee ie ileal We : t P 
wake jelly ies aatgeacahe ¥r a a 1m Raw a. a f b ri he oa ateelid 
Cy ee OY 3 A ry FOR a Pr mt D 
> 











Coy ir Te Line = ; 
rae nt Fs ort 

a Cen aes a ah ed q Fy 

Peed ries APE 





deh ah ee tee 
- Pe ar See 
- bli tirade teint tata ory We ee worl ae tm ea ‘ Lorlereny ors 
ie 9 eee ees oe hate aE mak, ee ty ate errr eke! RA em Avs et rs 
rgertes . FS 4 Fe See UL ORL TT Ne rei T  Ye W Re By ea 

ry co Lees ae Ca eo ete i mY ar er a YN gag y we ont retard 8 Teeth 

ett epee ee miata PS Parga Ws ~ | ah ate rem | $2 2 acer, 4 ra, ete ee 


Rabeea deen’ ts 
5 et ene TY} bina 

P re Dry 

Pe a ese: EE = a ok Me a Rare te ey COT ata ees Sonica CEN es Se ee 

TEAS ae Dy ar re Ae renee eer cy n- Sarge. . Le “wif. * 4, 

F 2? . , 








ae eee 5 4 ri 5 am oy elie a 
Sa er ens pK. ee) Se Ley aed Pee we a a 
wre oe 1B ; . Acetate ok. ei teed a SOE ty bre : tao Sea 
ae a “oggv ral A arp wont ‘ heer ere ana ey ER ie, eh wh te wlhee enceasets ob Cah trhe dette tet we 
/ a LL are ter wept re a Pageant oa ak be Te Rl Ata the a ; Me aaNet tea doar TT Wie tore : ree h Meine ts) t 
0, AO ey eee , = we er 4. fe iota ee Tet ee ne rar Sat rel ON ENE YI Soyer beers ia ee ae WRITS Sn fe ere ate Eerie pra eG 
rt i f SOT Neubert | Lael [arn = A teed. sa Ao ~a sot 1 te eae So ate aay Lee eee CPR Yr ge per Lote an ee) fa Me ee ee | beh d tent a Bra poe [pdt er rap phag Lees ioe 
7 ‘a “mmiey! 6 5% 5 t S Pel re haga ALR i <i ae Hts rin Regime CO AMM 84. UD En hatliae at series aL CCR ME PAS Dee PUA, re ar fae jem? ten Qo Poe ere Hiner herlgr bend. ed-aots doer eee ee ba 
Nght lela er py oe reaess ‘ : ° oe . oe a Set i ara I WY 4 ar ae a) TEC Oe pander a ees ate MO Te ret Meee Se RL TOY eet Fae ae einen tk OY Oe ie Partrd 4 A en weet Sone 8 Drea 
= ¥ Ree irene rene Se ie Prete nr . 5 . ares ey wet (rant Ritts haw ©. 1 ; i sate Pa eee es i ce ol 1s os : ET ch carte oad » ser loner tence tice Barbi re + ay aes ta re Attell faces Wt One TC tee Seu 1 PORN er nari oreo Ln ie 
pe Pee. yer WoGe me wart Cor ee) OS roti eye eo Es a oe ee eT ey ye Shep ‘oad A ctate eth. tol ARE tae A EE ARE BAN be - Patter dye ord Se 
Ba wee Cette Seer i pean Cet Satya 4 me “ee t oe a Sa ae es Bes ars rind atime ACY ater harie Ain Gera A) Ry 
ate ere eer rs Lepubeeas! Fen bepierrprartaited ae heie aa tty : “ 0 ah. BMRA. wee NR netedlatin de — 88h, yt Be ben 
eles apres) nigh Niulerawnasaltt nese beeen) ee aa OME Vines Wr srt adsiree td no “Ry 
» none Abend ee ay Se ar rr PY en: ante ge FES sa Tne 
bela teat Sat tad Suackorr* E dell ae’ ot ry ae IF area e Caen) Per ery ee ey 
TRAM Rta BP SOW Ve OLe Poe op, E il eet ore ae 4 r , 
’ , Cue) ore. 1 ae 


Le ery oe oor iy ay 
‘wih weaRraies un Loe eke Re Te GR ele EMITS erie harady a Ores 
- er robe ks te Piet - Ye ale Wes . b shea 
Oa * a Pe ane “bee Low Aa na th nay RY barter tartan a Oe he, Wr Pe Dea NOI to 7 ererlar stead Chr idea dea tet Rr rer We hee ties 
ar P ey = RAE brsclers ag ue a oan) Bod ceria a eae .s Ray: Be p-taherpel a re gh ata ue See oe Bry ek ore eh 
+ + a 5 e “a Us . en " ana ae LW) oA ‘ F re . 1 > 
Rae ae EXER EE eT en Srceee eee Pa RNY AC RR a INE eR emi oy rhe 
exer a: bed Pepin ; i Dott s C oe Post, Sve ned aa ot Ao Ter mat ae ie. reer PP eet P erage 
¥ Wg ge Ricibcthode sant Eel ae it ord j f . ae 5 ao AA es ot ot an iP) ” ' 
deb ee, rely Se A ee eee a eae . : % . ee. ee 5 
at Rett aa a ed r A i - 
sartne Preene) Seed “rae 











. 





2 peat ae ‘ty D 
Te Cees eae P ae a Vs Sires, yr be bihe rai a nk aac feet 
5 . = par pr ty rere te nt haa Wr. pad Aceh > 
RR hs are a eR TUr aE me RN TN Bete chtianiers alae rR eerie Can area a 
; TEAR Te, p. ous pore: c eat alae Pea t eo Con LE nt. a Se eh aos br eee ek hen hel Peet barb erte4 Jr 
del Lo ear Be: a ee ee " areas cha * “ape pine poole bral Tee Rat cl spelen Ye eH CTS bathe ea Te or) Lo Car rk rere i eT pa ee Wed edan a e 
Hy ee Me ah Greet Lots. Te we hare rte cole, Yo NE ae wBanol ae een ee Bert trl) bs daira aac eh be Be Norpro STN ETH ety Rar eens beh sey prdotntaae ore wnat ee Ie 
rT a, CRA Pay ee es, aS Rak ie ta Pe a Baar Pree et RS ae ee oie barter see wk pete area hata ps SR EL Bem tacts emt Ee z 
ete Seth . S . matt ao f phe Peat tar la we wah Ts ee Co Py a wd ras. ry ecu “ee Pa I at b ane . 
Rem rare Zee rd ae Re On I Cine ee eB Car Ae AE ea REC error noc eee erate Roe entre 
2 baa Re peree en a  ay e ee OF abies et leoteda 2 ba ae ee Wt lee A anya Ces et AO = 18 Ue Serle teri ba bar tal Dita ae a ee ee Piel aati ae eee PL De NR brits Chane arene LNT ee re res Dae 
Bedi ; hen A Ye Ape Uae oe ee eer re i Ir? par wi pean a7 D a ese rte ee RY os) va Dea see bodes a ee LUE Pret ari east eee eye tet “ SP ur dere one 
Ete m F ci iM ” 7 rm Bie ios a - S re be a eee We rary oR pty he ] peeeeeie yes 
RO er ee anes pe enn x i ix . . pita anaatansel Aa: ee a Ta ton pe oe eo — ee. a oe ae ao ~ Ppy ah eos De a 2 oe ae ete ob Ltda eee ete ee Te eee Rea eee reaetre vty 
2; ners yi Bete of PS Per fe cea ert np H b a HS bs EC ee Ae th ae Pe . Ree ATW es —. oy rae mH ing a, Fis i on eR. = = — aa ° ite ee had Reta shen hata oer Rit Bethyl are ih eet bay th tontaptarak . Cay ay Ste 
et ad panna 3 cy p ‘ the Cae ia an a | rama ah ated ore Pir fee “eoiaae sl Sa I pee brett ale iat Fi ce nS Dia rer} ahr ea a en beniuel 0 the AO ae 5 . rte Pic ben 
rokyte fe A texting whce Dahan e oe tr seated -s x ¥ a} per eae ae y x et cay ney a Ci so eer te * Repke testa er Tlie iy aes pena me Ee . 5 ‘ a nes TE wr othe — 
ae a oat Sed te TS Prt ge a Rl Oe ene tee TO Coes ML Re - cate MER ek est SPOR are Pe OTA ck eR ENTS Pe OTE SET CK Sai er ear eeorer tegen ice Sen 
d . bs eI : * rar =~ Pt oi Nit we : i“ . “ ate Nn ar et ae ar. me wipe. Ui tain Matar one & RE OP Sa ba Beet ae 2 
“yee np + Leta s wo oF BF tients pares “hut. ere pak a ae re a etine ot tee, ee Ure oe ee Pm . A . Steet Nally 8 ter A At 4 >. AT er ee ere 
ato” 00% 8 8 ? ou ry "ar ) maga ¥ ay “i 5 ited” Whe pi wr) rn : a Bod 4 * mm & Ase ac Ot ey) OS Ran ry: ae tech so ererenhs nee ale! t 
wap i } ae JOSH te ag iy 4 PI eM connate! aes a RTT ae mG Spas ME uraae oe Ao Wt “e Pes, ee eos 9 hae SS a eo ba a i ep te ere por Martech ante het Did ares ot Me ae MS, ne iT FL MEY A 
aeons or ; LATA Se ce bert r; ; VD no I A oe apn ee ee wee Fe Ah ee ron oy Waa. RD ee GL SVEN Rta cee etree ete ale eh eee ae eee 
= Cy ee Ta eee a ae Cre ais Samal DRED f btear PF Pubettelt , s OP ee a ere Pe . a AOD edb A At Din ty oor pa Gata her i ew este ol Ale ry 
Fedele at tee eee dN Ae et rt ea SN) dest Cassa al “aah , A A sal a ee NP ee rg : ire ae a) pe an Oe Ra Asada * Te a a a kN , 
pet TS ae erent & a be oa Ie ar ae E Y area ici. bs 4 aie 
® Sek, pat ry poe Shasta ae, Rene ty he WO ‘ ed ea a ee Pe coe oe wg Se oe Pe ra i be : ib &: 
be adden ee ts ae) de ae Ve chogr SATs heMnhan he ctatnt @ fel so cs oS PO tse ay hee tle = | qahs’ 
Peele te Tee eee Om Nake Kot ead Lo Sey] Writ Semrnr ar Bernrnen Cale ie a 
ate? oF Heldldielrn rete ketal | Leet een 


heap te taie ut On Vien te ee 
er : Pe wae aa ea Ling re, ean bod. ee ee pyre ty , Rea Lins 
ase oe tea ead ned bata Se etl COT War et ai a4 Ad Re Wea eT NE a bata has Gy AR Pe tee Seen artare. ad, Mh se lara teats hipapnitapten ta 
ls Si > ite eerie rr ma = SE oenrtenrtons Ful rite F Pee, ee es aren Sete od sey token, eee a Se srnh ae va once Pe te eae Sete Ha * 
Ds eS as ikea Stas ae er et naar ae | av Cree Were ay ae Sa ie file Soar bat ede Ci ak a » Win, ae Se 4 e+ eae tame re oe i Swann Berta Rita’ mrstaennarse atthe hn 
; Seri ae : Bi 2 ee oe ShNtn Boos fee ; yt ota ar shies han an SP ph endian tole ahs ry SR a cones A : N pamtrheiecat 
Sor Paver at cag ERE ar AD PRT Sot Sat ROY te OW cree NT A a pee ar aca RE eR TNT eas nn Ses MRR ira TE ee ee eT 
Bay eA = Aas Peeps o abr “hap ee ee 2 aE ae e 7 , : a oa S ster Met ches & Pee Vihar Aaya “noe a ea . Cie ica R . Hires 5 ek tiene ee 
PE ter EAR in LP ten arr et na har ae Dar Re er Cee ECT er CT TI ae Ri eae etapa ae 
. PE erie nana rare ne cas aes : er ae a Pia was 8s Ota Rae ay era ar PP k ae Ge died alee tara ang ton ee 
panera erty! Py ye, cpa am ay a a Re ere cee Deg 4 Cmnara Nate eI9 Oa eotaath eer CbAdeea bobs ea Oe et LOR Ott adie AEE one wtliains autem lead ati Seat 
thes oe 1 Ol dale ee ee GES : 5 eit hic ee aa ———— ipl LT AE ce Reetrerer etd te rp mein rea oe tte 
‘ Pret , pe — ee , Py dA ean ns pine wid vo a Se ore ee eo Rae Sh et aS ee a POR OL he e Fr 4 ‘ 7 
Seinen MA ee nL ae ary om ¢ i ee oe ey ‘ n Oe eh = a 1 a: e eae Atm Mensa Cenitten & ed ta 
, : S s B : Snes | a eo ce ae ee eo PA SG, SI rd oan Ss, - C Akane arb ieee ee een 
r - oa 2 ae ‘ ‘» s b. if s 
a Pai ee ee Se rt Sema ‘ rane Ne IE PO NG Sienna pte ee eee Col Oe ay ie fe Sidhe SE re rer ok naib ache eh ah On aio 
E ont OFS - arr F i ap Tees inch ‘ Seri] a es a ae ahs et ak Pee ae ie ee i ee eer eee a cee. See ibe 
ae Ch wee tar eee) i re iar a" . Le ie o 3 ‘ ue. | TE nar ee “as a a Sa a an! OF Aho ated hi ae, YS are rte Ace, LE att reeset a a te - hers ip 
haga ee ee et oe a ae BP Pits 25 eee ge Cn rae ae Si ; Da és nrg ere ae WW pe Nl tae rt te UN ne ae be ail ae 
irate dR we 0, Arye 1 YO etree ee OL ees ae FA Rag, es a. ee ror vee rit -: ' F . ; a lilt edhe) 
: Fe Cam ey a eran LS! ee Os tA = tee ' 9 » Poe are a ee z : peti 5 
Seep canee a PO Le ee rman STP AMT cays me i f r Oe ee Car oa 
Crete ete eel Cee Che tt ae <7 to 5 = ph tee he ae Pd t Lael | ve a o * 
al Old, 5 eee eet Let ae oe Cl any rere) SF PERE ON 8 gg mm SIA ei at) 2 © Py = 
Jat Lda Sd Le er eT eee es Cte d Ln Sa ae ny ae Pee Ps cet ee tS ad 
Ae “a eerie A a tm til oe 


vr 7 * A a 
ers SF fa rt Ca? a . = 
V Wel om pops ad es ws Botte i A ee iY f cd ov ‘a ra 
elie gn meat Scat” Tat ae Dee Sree 23 Coil ides Ie ne ne eee - “ bt) 
5 ee Lt ae Po ee eae teal Le ee) mieth keutt cei aa Me Ce ry Fae tier | 2 er] oa fasts ree 
Oh ae hath a ee ee ae Pn ed eT tts Se Coe CU ars Ce oe ee aes Ra neh Bmw 0M gop te cae Peet a = , a 
Ponte Cid ot oak aed Sealer topes Pr rare: aa Bes dd “shotanita, ny Peers op a pedal det Ore To) i: eo id : a ae tle abe med = sa rari 
spe e Tied Patan ne MM oF ety 5 Fahad Radh Pe ee TLS eo ie, bee 5 SNAG F at ok Prsreeds okt ow FSS ot oa) me 5 . _ et ae i e 
ih , ee Ce lS eee er ee ela a PI Con May Vn de oe apa - wet Nery as be ee ee ae ar ee he es a are re he ee ti teeta aati t ee he 
208 RET el i bah babel tae oe a OT ae i) 7 CO a ee ae eh ee au8 y* " ig a 2 > ms - = ~~ : i ae) Ne + a) a eat ery 7 oe wrest tate baty CS ea Red es, Ag hr oes Arcee Piel Pag eerienicas ie. at 
Leen a ee ee eer) Mb arapetioe acai iel alt tat ti 5 s Ch de I eee Te ™ a Or Spin oa Me a> +c -ae h ER ie RA on et ee Ee ee habeas = ae , P : 
eat iteatiladeh oe Mkd ae kee ead re ee heer aa siai al 7 oe, ae i ee es G vt oe CIE Te a a Anes an Fria alls ak mh aes aC Leet Ree pap tcabetorlia Se oe, 
parr iene a Weakirid ete Gace ake ae Te eee eae er a Pee ee ae ae Ir ee A ee imi a) MEE EE ee he aah ed Teer ir edn ae We 
° Ddiid det oR eA ae i oa Fao wh. iss of ow OT at ee id ls ca A N Ce ee le one ee] te << a) ya A ci ee nls Lo =) _ eb a A Ld Sie a te 9 hilt sh Sitertada tinea ee pipes a eT te ee 
ic Tigre aah tes et aed hooded a kl a eae ato a eee en lk ee a ee emo Pe ed “w= i Pr we oe on Ce a) = coe A " be wm ee res Lee a i a i ee ay a As ead) eae Sore a ee aes or plein. ence ttn fe Bete ees + Pen’ oT 
pp fr Pe a Sateen oh tae Le er te | aid et et ee ” ei ca Fo" pnker ns | , ry ra “A x ade a ae ; _ P ba Sarees Re hr a eee Sans a ae are tic riba tee hear Seago ere oan % 
des bate lt aa a ind et ae er ea teat Ab Ambo Sel a i ee | ry raed a 5 “m - a ees ee ie 3 “, Sates Me ay a a * woe Sees Pe ae fen as oh ; beh hee Cer, re Ser rt teres Ratt <ard sedi ae ee 
NT ea ee eS asda poco parla a te Seen Toh Bema Bee, sae Piel of : : a Lo ae ny nated: as eer) = | 5 a a “390 me Re ethane Warren Pattee oh ht elie Setar a ee ae ett eee tata tnt 
aig Eesti ee ed eee heater eh depron nate SO OR a Papal at ce Ce] oi ce ee 5 - j : ere heme re 3 eae a. ab Cate thd ater ah ee beamed eth ey Oe oh aia 
Ene tidak EE ea i eee PS pao bo eather aaa yc te a tad F ; “ld .. = tio L 7 rs pe CPt eee: ee ee Awe h* yee ' eRe ad ee ee ee Rhine ay Sates 
poles ied Tat retienionink al chal, TT ek a Te Lal ON eS Le oY a) Po oe oe ae | a ee top & - » Fi % a . ote et . A z Bas ae CS SSI oar SP Saray ae Sneek eee, ya : ries Fate 
aM P Ra a aR edete Ws = ot, auaye CO PRE Bete obo md = eee ee ma ainRet Pe Tell a ag are rai A Se ee Oe ) or ad ata el do enn Soy a ane al ee kee eee wae oO trl heel Sarr tea 
bil PIO ena ae eae Te ee cial tn ce et a a ee i ee ae eed Bde — he rh eee eet ae eT eee Haarheoedarcent cannes ate ae pepe t eevee Sar 
aaah hatte at le aslains ral 2 a ee ee te ere a oe Fe ee Le) ty res Das an ae ioe partys Bee ied As ye 
pda ols deleted en Tete aes betel ii nn Ce er aterm SOM Meh Ay Mie watinter ick, the Stat ln tae nator ee oa 
Aiea headndtieehceay Pibed sibranting 5, tet ee ee ae G ne a, en 
Pap Nae 8 Mel et nd oat Phe 
eed ole ao ee 























Pe le a 









ol at ae 





et 





eu? 





, er OT a CL er? oe. | Pee 
é oar . or Ld Li), Say aro 5 rye  j- cd ey iin “Om sl 
: a ee Pee rath ee ena marae 
Ps hrs . ra A wes oA 
UL i coke cS ~t Deore, ae ey 
ALN a a Se eee od lS aed © tobnatt. 8 ote A 
el A ence Le Mee ae i nn Ce ot oe rim 9 a | Sa aT ea 
aM wd Oe Oe he 2 8 ie 
Said Ce ae 


o” ? 7 or as a es ed | te ot wat 
Gena’ 4 1 “ er a a kes 
bo ae eee OP] ree erie 





Ta 


a 
» 
= 
r 
“ 
a 
n 
3 


eben ce 
Slehtadaas a et a ee es 
g . hota St ee bole ee da Te 

oho a ee ae asi ~ apm Recreate ante 

Eo Paneer a Har ried Ged Bart Sr Cee er io apt i Cae tet deasan ee ees pease ag aaa 

ANT sete a ado ae En a Br ep Oe Sera te PR See tere Chere 3 é hes rdemta nanan.) erm le: pommts 

. Ht ae a OOP Sh ota ire tn eT ete - UE Ok wee 

. cael a dies ie Pe eb ee eee re Ort rac ne : Pie tekee ek ee 

a) Pees Teme - ' cea a ta oh, arte Wt wee pean ee eee a oo esha Nedep o eect rere ep ere 

Pe seth Sa a s Natty) be) Ft Mew gd ae a ee ee ee ve aw ay oO as cA ‘ A thetieta 

. a ee TY tes hs Ota ial x a ee ee) Ny when. toe, caer teaches CPi ter hy 2 cen Map erermarinay tating 

bb doe he a | bee a sie Ses ST Tare ees Sher Shs hm Pig 

ee pak ee Fora ee es aac d Len te et Te ae 

sah one oe ne Ya 


» i - Ms ite tora ar eee 
* iS So Fi 

Nea) Gk Maphrege aD dy apt hpetpeante di “~~ own Herta Mek sda eg a ea ee rH at gpl a toher ips 

Fe ' oy As ny Lago “A ee pet Mr ae ai ear] Pa Ae 

tee apr ee "ice a a. A meres a ca eat te ted toe TE RC a a OC Om eo tie ete 

Soe oe Mare rw ae 

7 a 


SEE dre ett i a PO RE Se 


Ce ci? 3 - Sad 





a aglaw 
« Let See ae ew “ 
Ce MES ts db oth dn . wee a 
OO Ce ee pi 

















‘ oo a 
a : 





sib d ea ne 


+ -1y0¢ of : Cw 4 oe ded ee Sy 
FS 5 oro oe ey ' : J van 
5 hte | ba ed " . 2 oe F P “ 4 i ci in 
= a, yd ie Oe ~ he ee : . aT ’ ‘ uy ohms 
a ee eT) ey ae et ers rr i. 4 ey =. a ye 5 me Soe 2B 
ad te A We ws APRN a ee e t he hw - ary ery —< ¢ rt TY ry A 
iota al tone) Cael od Pee pee ot pad ee sere ate nt Ral iticdae SL eS 
Op Abels ae mnt P Le ried ithe anno ge er rary] Cr ae et a7 Pe eS ro oe oe Pe a 
o stheYoutte at fe. rs peje aede a Te Oe ee ae ey a ae Cy nar emer Pe ‘ 
Fld tn hte ee eee ee SRO tye Re Oe te Lr bleh aa al eat ey ae Me? whe 2 Ce, oS ed ar a Li , 
eels tala cd at aa 1 ar, a 1 ee ee ah ohlinalo tne Bieieteal rd Lee) ah nL or 
i ast seat ee Ba a lt Car ihe ol Tee ey ae ee TT eee Ga he Ae Bs ce dely ee fi 
ee Se nth alt Lt ee ed at ea es ee Tt Ceres a ie Oe 
pala tall whisk ta! tein A Tt Pay, Peas a ae at a a | ee awe ots ore 
Darah el el ide a, Pee or 7 ae tt eee eer aS ert teal ee et Ce hs nie A 
ar pale an oe thle" aay Deed ted ee % ad ed eat Le ot i rr oer - 5 - Pace P ta 
a pe “2 Lt ee ee hail ag SE beet hed ie a ee a I te ee oH Ta eee ek ep oe ee 5 ae RRS git 
hah ten aol al 4 Let ee “masala cS et ees DY eal eet ae ee ee es Fj CN ee eee 1 te Sed . re 
SA hk athe A oh AP ot GF ming? “YEP seal aN gem Me tA in ee) Poe) Oia . a Pot] re a 4 . 3 S P a. 
a Bade Mites ation tal ae tte 4 ee ee ae Le oY ae i ry fe . ‘sy ee | teat ae, ets 
ers Lhe oti ai a eal ee D ar) a a an “et am put a Or seat F 
a= Rnb pent 2 ellen Decks ae ae ee - SD PE OLD. a pie Cs i a ea eek greet) nie 2 ) “ bal ey ag Saree eRe 
Bee pe ee el ea Ae ee eee _ wet ar a Cc ry af PP es om re . ee rebate ey uty o ey ara aa = Ld ited . a 
1 Pe ed Sao MRS ete A det at. Me eeest ar © ett The NS cee - . oT ed “ ' re o ew ow an bol A atte eo Sprladaaiiies ke a a ey be ne —aty ae ea hs 
caer ad ate ee Ag i aiatege, cae ¢ Peer ; a f. Ful wm rg bi ae Dra) eS et : sl rn ae Pd a 4 . ae = a a im x ier sas alll Plead 25M Sue gee eh brtutp cantata Toe tee he, a ae i Sa dies 
“§ - Py 5 ee od et) . - - ea =. ei e am. * E ar A eee - = a Pmt > 7 5 
Sapte pees pgs Geld sich peonad aie t aotehen ares fee Cr ev Pay a aes f Sah ee mu D o S re rn 7 ow aur 4 , ie 5 oa styl aad og He dbelada ab snide Sites on Pa to ae 

SH pepe yee A -felen ht do ee ae Pee od an Pat a =i maa Sy 7 rer Lc Fy Spe? ” 7 wi: 5 PUVA oRl ite ~ - “ a gi ore eres 
somh alteedad ketal ot ai bia cai Pen 1 ee ae of eed Pee - ’ Veer) ec Pe S o = a sme 4 ab aie se ee teh oh - pine te ly a ae aera 
Cee as iS oacnetoa ey Ps ee - be a er awe etn 4 ae ee Jae Jeet “ 7 fe og gt es - 4 Fs Pr ra a i ae ¥ ere =? Sf = bed Se) eS i . he he Yt a 
ee Sli etel ie eak  e e MRE ON cra a. va 3 « Om “ight od * a . Er - er) Ps v7 & o Py re Ms a 4 a s Praia 
"- be eed ue crepe hele Oi P . < = 9 eae oy ro oes Par] Ca ee ~ rs Pere ey 
Pinder latte ee ee 2 te ek 2 ee di a) lla AT te - : o oo Lal J od F rm ’ A . oy La a 1 oe yr tthe, On ms 
a a s Ps Pa Pe - 

ie ie LL et ae ie a Cd OA a i a” et) of i rs Cas i 
" = aliens ei Lt ay ee ot a Dell ae ae ae 5 - ? Z - ta ayo Ps 
"1 Pea a ew Leite a Ede eT ee Oe oof es ae x yh 
* rd a onal eee F ; 


a en ee 


ae 


y = a4 ? 
Hips 2s ‘A . tele a, 
i a rote thes 
Ped a] Ca ea we 
Dh ee Ld Pe 


_ - ek ee aoe b ba 
ABU oh - TR eters Lem aig Pr by 
ee Pe t at Soll Shad ra =a 4 a To oS ey oo M18 Ay 
PC Ly ' Pee | a Pir, Cts 3 UY xe le tinh SEL The he OR, 
eet) Ce east - at - he ee, “Cee 7 4 Fa Ps se . ag A ) Se ee) 
Fh OH AE tat a Peed 7 Pa P a - ap - = s = ~ 
en ae # ey ry Cs SI ar a 5 Ps « ee at tee as ere 
: i A Cl ice ae t es > ro A re 
A % bi ae “= b 3 





pe i A ood ee. ee 
yr c oy aati a Spa ee She a ae pe om inv Xor 
ae - a ede il cs te ee ar a 
cay ey A & ~ 2 
Le he ee a Ad he rn F P c e sory: 
Re Ps, ee Se te eee ae Panther Ne et incor t fet afin amie Rte noite tert sala atnin en ne Ee 
Pee rh tne i Yr eas Can ba or a CS bart on Ge eae ae Ree a 
a? See Eh ee me Pe | Sh a ae ae a 
Z 5 oe igi ene Th Sk er Ow tara bide sic eda rt@ a ee ks ear oe teeta te ne 
ari = iu Ge Vidiac Se ae ial), BU, Aas SS LTR ah ras Se ny cer i ik“ Seabee 
ra i a Ct sat Pe) or 4 i i 4 . he ae oc nO Se ee eee eh eer Oe Pe ere ee ‘ 
ana es Ce ¥ zi <y SR en Aetana ne" eae oes he eT = bel a Ee ET a a . is arte hapa ae 
> ; 7 ee bo A by et] earns al ee bs aes er re - ea cenit 
Oa ans bs " te h 7 »» Some eee & 2 SN ee ee eal an mariah li haa 
ra re z = . eS ee mn 


g eet ee ee a 
iu eae - - a i o 

GW PRR ree TaNe, Cp mse rae Pa as: he ss 

a a rede te iat ete Te Or eS pains aN 


aw; er. ys 
7 


«¢ 
- 
Py 

“ 

* 

4 

> 

> 

. 


Sedge a 1 Pepa 6 ed at tad Sisiaheete 
i ee le 
Sh te te a et ie ty Nea tal 
Set a: voor a kok al te 
ee eae ee a= ~~ 4 iad 
a ee Pa ie a ign ara hs hr ee gas a! 
a o “ S ped tei ML he Reta than a oe 
Pa Tae | at deh Ee a Saige ee ta Aire! 
tall ca ML Talk hts ee 
~ m si 


“ Cd ¢ adie 
ey . ey aa - Ce Be é te : , Seat 
ee ee | Ce fe . “@alie al} Uy Fa Pay : ays nes ee ree = a. lea =O ey 
ee ee ee eee Pe atl re a Pa t a ES ae a Cee 2 PRN, pee rg os SS Seas parry gee RE ieee I aa pees uk 
ae Se iE CCD = = : “ie od oti. ri F a ee ere 
av] apie ae eT i Ce ee La ee Pe) x Sena Te re a al ae Neth te aS a y ws 
SEE ied H ee ee c PD . Ph . 
kee ee Sale ele tales Cad : A y 1 a Py 5 
+ Bre ip gt ht SG Om me eg nen H Py . = ‘ 
= Se teal a an aaah ar aT at YY re aN a - : - ee - fs 
eT aw as 7S » Lh 2 ' ee le - #2 oa e td e 
ce ee ee ee od S 


SS ge tart 
re en Tt Cy ee ea Oe! 
SI ie x ~ LY ee) Te 

be i ~ o om — 
ce ef “a L Cd e finde & an bt in 


eee % ai a 


ed bo a 
mn ae eer m 7 a 
"8 Nea, sighed aera es Pie he. Meenas ee ti ee ean 
ak ae = cea tchaer CRS ee ee ee 
Prey “ eae! aa Ay Le Ne a. 2 ae > ia Y ee Se ne ote ge = = 
D wy . Xs oY me ah ot Pa a clad ia ae Le Moy ee ee : 
- r Roh cy "- p A , . a et err re 5 By Ts Neh trea © Fea a Weeds SN ea 
) 1 e PuFak at, setae age “ps ey fo + a -* a Car ed Py Le Ng noi ~T  Ye tee  A dan Ea ms RE Gaeta 
[Pa ae rk axe a * . 7 =< i - La J rt a sy . Ce aL ee a a er zs, ee ARS ws aa es Ser 
4 a wi . oi 5 vidi Pc ah Sees >. th Co oe Sheer ra eae Reda a ci, gO See Le asta 
Par A a . 5 - 7 ° ae F . 4 at i a * Me See honaias) OLY, Py an eornan ss be SY ie ee Se " 
Po) Ce Ce  6¢ - ¢ o» ad “8 o i o 5 & reer 7 er ee rr ey : to! ey S ~ mee Se. eee 
=F us Fe . mr ~ ae . S Py oo Pm Cit torr ; bl a) 4 3 or Mw nD Lh eS re airs Pry 
Cd yey Pr a . oY ry 3 bs iy ae Ba x 
ees gE) Sot dl We esal - oe Pv] Pr A Ps Por | cn 
een eae eee Cet. ee ger. een eS ee wg - Sg oe ; 
aa ee ee a ee eo eT oe Ce Le ol y Oy. Sh ee ee er cad 
POP et. ote se ee ed beateelan of LA ak ae i eo ee ey a 
a a ee ” | ce] ra or 
sll ie ee tow 5 


se 
- - =r rr v . a 
ee eet wae 

ec ee eae Cd rs bl ro Pe ol ee 1 


“ ed x 


pln a aa inn) 
Ret ate een Berto 
Pe oe ey ete 
Separates those se 
s a 
Lh oa a Awe 


Pe ee ; 


- Deen Ba ae 
mn eas Dt Sor ree 
Werk bade y tt Toes > eh OR ree cae tg 
hsp hd Ate oy Ler eines Snr igerd 
= ie ht a Se aS ae = 
bP hglad hn See Te, We a OS a es AEH RCI VE 
Os erect 7 . a a ea Re 5 MARE Ley the ad Oe et ek a ar . hee EEG al hg 
- rat hen a a beet vee to plan. . = us be 

? ¥ . ah) “s ba bt J Te, oh eee 
oO Py a 5 aS - | o Sy i 4 | 
. Po P A 9 ro 
F 2 5 Fi P Pent ae ‘ t ‘ 
. Py «7 ° ) Py 
Pn ee Ca 


“St em, a ee eh 
rs 


= ord Fad eR am? ot 
ee Re ee a 
F ~ Ce ee ie) 
eg aed a wie 8 a 
“ vt i ral re Pa 
a i Cae’ a a A ale « woe 
“a = fe e ~ Pa cI oa ~ 
| nd 4 
oom ee ee le np OF dahl 
be a td 
ee ae ee ~ « “ a 
wt a Se a r 5 a E 
Se c Pa 4 Pa a ar 
= ee ee a a pe 
re rs td Daal 
Fe lee) td 
* ers 2 


ad eed Cd ot 


Fe te SMe Re me be ee 
bee ee a a ase Ca on 
tx » £ ttehet ad . -s * Si dint 
a a= ie bd Pe) av aes ha 
reed . ne teed LO Panne oh, 
Wir achat ae a Toe Se ch er mee BL a ei eee one 
ss r - 
oT me he a a) . a Ce eT eee " ee Lt See 
ee) se ea a _ . 
Ceo ees Fee ra eee ae 5 ag a oat = b Sash 
7 3 a cote en) bh oe oe) 2 ce: Oy 
' a ; Me L bdtealln dee a) pe es hd iat Tama. War ee “ee soe ie Yi] a 
_ an} Nar en ree Caren a : a ge oer Ae , 
a Ce . ‘ a hh ee res * 
if +N oe by cen adh Se ODT ied edt 2 ¢ e : 
; Pe as poe Sa 
é ‘ : 5 4 mee e . . - al i paso! 
P J Pa tel hte Y 17 ™!, 
Fj , ; ~ we tN ; oo atte, Pe . 
Ps aie = a bs is Fs : be ~  s » a Pn p 
x to 2 ts of 
Ce , Prd a e 


dan - 


_ Fe 


Swe 
en ee eee) e 
_ . 5 . 
2 Po reer >. P 
J * = A 

ce a Fare ad 


Pe} 
cy 
x 
€ 
t 
‘ 
’ 
a 
A 
9 
p 
‘ 
» 
we 


a! 


aa Perry ae 
ae ow _ Pheer es eee 


ba 


a -? rs 
- = ¢ , 
i a od oa a : 
a ed 


. ~ Sy aia, Ta a 
oe Lea ory ss 

~ “ re 

. r i 

. rat 

bs e . ie 

i om . 

? A 











NAVAL POSTGRADUATE SCHOOL 


Monterey, California 





4S 


THE ENFORCER AIRCRAFT PROGRAM: A LOWER-COST _ 
ALTERNATIVE WEAPON SYSTEM ; 


by 
Robert P. Holt and Robert D. Dolan 


March 1984 





Thesis Advisor: P. M. Carrick 


Maproweamsor pubLic release; distribution unlimited. 


Cre: 





ee 
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered) 


READ INSTRUCTIONS 
REPORT DOCUMENTATION PAGE BEPORE COMPLETING FORM 


4. TITLE (and Subsitie) . 5. TYPE OF REPORT & PERIOD COVERED 
The Enforcer Aircraft Program: A Lower-| Master's Thesis; 
Cost Alternative Weapon System March 1984 


6. PERFORMING ORG. REPORT NUMBER 


7. AUTHOR(e) 8. CONTRACT OR GRANT NUMBER(a8) 


Robert P. Holt and 
Robert D. Dolan 
















9. PERFORMING ORGANIZATION NAME ANO ADORESS 3 - PROGRAM ELEMENT, PROJECT, TASK 
AREA & WORK UNIT NUMBERS 
Naval Postgraduate School 


Monterey, California 93943 
12. REPORT OATE 
March 1984 


18. SECURITY CLASS. (of this report) 





CONTROLLING OFFICE NAME ANDO ADDRESS 


Naval Postgraduate School 
Monterey, California 93943 













MONITORING AGENCY NAME & ADORESS(if different from Controlling Office) 





Unclassified 


1Sa. DECLASSIFICATION/ DOWNGRADING 
SCHEOULE 


Approved for public release; distribution unlimited. 






DISTRIBUTION STATEMENT (of thie R 


17. DISTRIBUTION STATEMENT (of the ebetract entered in Block 20, if different from Report) 


SUPPLEMENTARY NOTES 


- KEY WORDS (Continue on reverse cide if necessary and identity by block number) 


Enforcer aircraft, high/low mix, aircraft acquisitions, 
acquisition strategy, comparative cost analysis, close air 
Support systems acquisition, cost effectiveness analysis, 
operational requirements 

ABSTRACT (Continue on reverse side if neceeeary and identify by block number) 


This research concerns a close air support weapon system 
known as the Enforcer aircraft. This system was first intro- 
duced to the military services from outside the formal compet- 
itive channels addressed in the procurement regulations. Al- 
though there is no specific operational requirement for an 
Enforcer type aircraft, it remains under consideration as a 
lower-cost alternative close support system im the so-called 





0D ‘ith 1473s EDITION oF 1 Nov 65 1S OBSOLETE 


S/N 0102+ LF 014-6601 1 security CLASSIFICATION OF THIS PAGE (When Deta Entered 





| 


ne nee 
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered) 


Block #20 - ABSTRACT - (CONTINUED) 


high/low mix acquisition strategy. The research analyzes the 
Emegqwess, tO Gate, OL the Enforcer as dySystem moving through 
the-stages of the defense systems acquisition process. 
Emphasis is placed on the differing roles of the Enforcer's 
Berticipants in that process. There is a detailed critical 
examination of an Air Force Enforcer cost effectiveness 
analysis and of the models used in that analysis. Conclusions 
and recommendations arising from the study are included, 
especially as they relate to the expected defense acquisition 
environment in the latter half of the eighties. 


S/N 0102- LF- 014-6601 


2 


en 
SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered) 





Approved for public release; distribution unlimited. 


The Enforcer Aircraft Program: A Lower-Cost 
Alternative Weapon Systen 


by 


Robert P. Holt 
Commander, Jnited States Ney 
BeAe, State €ollege at Boston, 1967 


and 
Robert D. ,.olan 


Lieutenant Commander, ‘Onited States 


Navy 
Se, Western Michigan University, 1970 


Subnitted in partial fulfillment of the 
requirements for the degree o 
MASTER OF SCIENCE IN MANAGEMENT 


from the 


NAVAL POSTGRADUATE SCHOOL 
March 1984 





ABSTRACT 


This research concerns a close air support weapon systen 
known as the Enforcer aircraft. This system was first intro- 
duced to the military services from outside the formal 
competitive channels addressed in the procurement regula- 
tions. Although there 1s no specific operational require- 
ment for an Enforcer type aircraft, it remains under 
consideration as a lower-cost alternative close support 
system in the so-called high/low mix acquisition strategy. 
The research analyzes the progress, to date, of the Enforcer 
as a system moving through the stages of the defense systems 
acquisition process. Emphasis is placed on the differing 
roles of the Enforcer's participants in that process. There 
is a detailed critical examination of an Air Force Enforcer 
cost effectiveness analysis and of the models used in that 
analysis. Conclusions and recommendations arising from the 
study are included, especially as they relate to _ the 
expected defense acquisition environment in the latter half 
of the eighties. 


~ 





I. 


Il. 


lif. 


IV. 


VI. 


VII. 


TABLE OF CONTENTS 


INTRODUCT ION 2 @ @ @ @ @ ® e @ € es e e 


A. 
Be 


OVERVIEW AND THESIS ORGANIZATION . 


WEAPON SYSTEM COST ESCALATION IN THE 


SIXTIES ®Q @ ® Oo @ @ @ @ e e £ e a e 2» 


THE FORMAL ACQUISITION PROCESS .. 


QUALITY V. QUANTITY DEBATE .... 
FE COST SERRECTIVENESS ISSUE .« «.. 


CONGRESSIONAL POSITION IN THE DEBATE . 
MILITARY SERVICE POSITIONS IN THE DEBATE 


PRESSURE FOR CHANGE . . «++ «© « « « 


A. 
Be 


TACTICAL AIRCRAFT COST TRENDS .. 
THE HiGH/LCW MIX CONCEPT DEFINED . 


ENFORCER, A LOW COST ALTERNATIVE ... 


Ae 
Be 
Ce 
De 


THE 
Ae 
B. 


EARLY CONCEPT FORMULATION AND SPONSORSHIP 


INITIAL ENFORCER CONFIGURATION .. 
EARLY CONGRESSIONAL SUPPORT .. . 


INITIAL MILITARY SERVICES RESPONSE . 


CLISE ATR SUPPORT MISSION .... 
EXISTING CLOSE AIR SUPPORT PROGRAMS 
PROJECTED CAS ENVIRONMENT ... . 


SEARCH FOR A SPONSOR «© « « « © « « « «@ 


A. 
Be 
Ce 


TEE 


CONGRESSIONAL PRESSURE .« « « « «© « 
PRIVATE SECTOR INVOLVEMENT . ... 
THE PPBS VERSUS ENFORCER « « « « « 


10 
12 


15 
15 
17 
18 


2a 
ZS 
20 


Ze 
2g 
Sw 
3D 
36 


38 
40 
43 


46 
46 
49 
50 


0 








Ae TACTICAL AIRCRAFT COMBAT MODELING 


Be. AIR FORCE ANALYSIS . 


Ce. RESULTS OF THE AIR FORCE ANALYSIS 
De. CRITIQUE OF THE MODEL/ANALYSIS 


VIII. ENFORCER PROGRAM 1975-1984 ..... 
Ae CONGRESSIONAL REACTION/AIR FORCE 
Be. THE TEST PROGRAM ~« -« « « « « « « 
IX. CONCLUSIONS AND RECOMMENDATIONS .. 


A. SUMMARY REMARKS 
Be CONCLUSIONS .. 


C. PROJECTED ACQUISITION ENVIRONMENT 


De. RECOMMENDATIONS 


LIST OF REFERENCES . « « « 


BIBLIOGRAPHY . .« «© « « « « 


INITIAL DISTRIBUTION LIST . 


RESPONSE 


3),9) 
57 
66 
72 


74 


74 
78 


Teo 
1 
81 
83 
84 


85 


88 


89 








il. 
Tit. 
IV. 


LIST OF TABLES 


FCM Frogram Cost Summary - 1975 $ (In 


Million S) e @ @ e @ e @ @ @ @ @ 
A~-10/Enforcer Cost Comparisons . 
Upper Estimate of Effectiveness 


Lower Estimate of Effectiveness 


39 
60 
69 
71 





3.1 
3.2 
7.1 
722 
7.3 
724 
Va 
7.6 
7.7 


LIST OF FIGURES 


HISTORICAL UNIT COST ESCALATIONS 
HISTORICAL UNIT COST ESCALATIONS 


COMPUTER MODEL... . 
WEAPON LOADS « 2. «© « . 
ATTRITICN CCMPARISON .« 
REDUCED LOAD . « « « « 
STANDARD LOAD ... « 
COMBAT RADIZT «. « « « « 
GUN KILL PRCBABILITIES 


24 
Zo 
62 
63 
64 
65 
66 
67 
68 








I. LN IRODUCTION 


Ae OVERVIEW AND THESIS ORGANIZATION 


This research introduces the Enforcer close air support 
weapon system and analyzes its progress within the framework 
of the Department of Defense (DOD) major systems acquisition 
process. The Enforcer was first proposed in 1971 as a low 
cost alternative system to complement existing or proposed 
aircraft designed to meet then current and projected close 
alc suppert requirements. 

The focus of this research is on the unusual nature of 
the Enforcer program's advocacy both within and outside of 
the DOD, and on the cost effectiveness analysis conducted by 
the U. S. Air Force. This program is of interest to students 
of the acquisition frocess because it has followed a path 
best described as parallel to, rather than strictly within, 
the formal steps outlined in procurement regulations. 

In the remainder of this chapter we examine the economic 
and political environment in the United States during the 
Enforcer's equivalent of a concept formulation stage. MWe 
also briefly outline the formal, nominal acquisition process 
in effect during 1977. Chapter II summarizes the relative 
positions of key participants in a quality versus quantity 
debate which is mirrored by the Enforcer progran, and 
addresses the probable rationale ror those positions. 
Chapter III examines tactical aircraft procurement cost 
trends in the 1960's and the pressures on DOD to reverse 
these trends. The DOD and CongresSional responses, including 
the high/low mix concept, are examined. Chapter iV describes 
the Enforcer as a low cost alternative weapon system and 
reviews its initial introduction to the military services. 





Its advocacy bases in Congress and in the private sector are 
presented, as is the initial military services' response. 
Chapter V defines the close air support mission in an opera- 
tional requirement context. Existing military services' 
programs in close air support are discussed. Chapter VI 
describes congressional efforts to encourage military servi- 
ces' sponsorship of Enforcer, reaction to those efforts, and 
the continuing involvement of Enforcer's private sector 
Sponsors. Legal Questions raised by DOD concerning 
Enforcer's status are introduced. Chapter VII describes 
modeling assumptions for tactical aircraft acquisition deci- 
Sions and examines the Airc Force sponsored computer analysis 
of Enforcer cost effectiveness. Chapter VIII briefly reviews 
the Enforcer program history subsequent to the Air Force 
analysis and outlines the flight test program currently 
underway. Chapter IX provides summary remarks and recomnen- 
dations for acquisition managers which are keyed to the 
expected defense acquisition environment in the 1984-1989 
time frame. : 


Be. WEAPON SYSTES COST ESCALATION IN THE SIXTIES 


Following a decade of substantial buildup of U. S. stra- 
tegic forces (missiles, submarines and aircraft), attention 
shifted during the 1960's to the general purpose forces. As 
ballistic missile procurement dropped off early in the 
decade, a larger share of the DOD investment budget was 
devoted to conventional force modernization. Real spending 
in the defense sector increased dramatically during the 
latter half of the decade as the Viet Nam war added to the 
modernization program's requirements for hardware, mainte- 
nance and support. 

Several trends in the economy during the late 1960's 
combined to severely constrain the funds available for 
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defense investment. Inflation was trending upward at rates 
considerably higher than those contained in budget assump- 
tions. Anti-war sentiment became sufficient to influence 
defense appropriations in the Congress. Domestic spending 
requirements, many of them for programs initiated during 
President Johnson's War on Poverty, were competing fora 
larger share of the overall budget. Finally, American 
industry was leveloping increasingly complex and relatively 
costly new weapon systems to replace some of the aging 
pre~Viet Nam era general purpose forces. 

This last development, the trend toward more complex, 
higher technology solutions to defense reguirements, sparked 
a debate among industry, congressional and DOD participants 
in the acquisition process. That debate continues today and 
is no closer to resclution than when it began. The issue 
itself 1s as complex as some of the weapon systems over 
which the debate centers. The basic problem which underlies 
the issue has existed since the first defense appropriation 
was enacted: how to allocate scarce resources among 
competing claimants. In its simplest sense, the issue was 
one of guality versus gquantity in weapon systems. The 
debate participants ranged from those for whom quality, 
technological complexity and combat effectiveness were 
synonymous, to those who measured combat effectiveness 
solely on the basis of numbers of systems available for use. 
Each participant faced the same budgetary constraints, and 
most supported positions well inside the two extremes noted 
above, but there was a wide range of defensible positions in 
that middle ground. 

Congress and the military services were the key opposing 
debaters, while the defense industries tended to shift their 
loyalties around as resource levels changed. The Executive 
Branch involved itself mostly in the highiy visible "big 
ticket" weapon systems, while the Office of the Secretary of 
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Defense (OSD) and the Government Accounting Office (GAO) 
occasionally joined inas key participants. The roles of 
each of the above participants are central to the remaining 
Chapters, as is the role of the Enforcer in the debate. The 
Enforcer program mirrors the continuing controversy and is 
one of many pawns in the debate itself. 

All of the participants agreed that data showed a 
dangerous pattern of escalation emerging by 1970: new 
system unit procurement cost increases consistently exceeded 
real increases in defense outlays. This pattern was particu- 
larly evident in tactical aircraft procurement, where the 
data tend to support the position that high technology and 
relative complexity go hand in hand with high program and 
unit costs. (Ref. 1] The Enforcer program was only one of 
many proposed soluticns to the squeeze between resources and 
reguirements in tactical air warfare. In the following 
Chapter some 9f the data are presented. The very different 
approaches to the unit cost squeeze taken by Congress and 


the military services are examined. 


C. THE FORMAL ACQUISITION PROCESS 


Although the Enforcer story is one of deviation from the 
formalized, nominal major systems acguisition process, it is 
appropriate here to outline that process, or collection of 
processes, to which the military services must adhere. fhe 
governing acguisition regulations are constantly changing, 
therefore the below outline describes three parallel 
processes in effect in late 1977, during the time when Air 
Force resistance to Enforcer test flights was at a peak. 

The first major systems acquisition process was imple- 
mented by Office of Management and Budget Circular A-109 and 
by DOD Directives 5000.1 and 5000.2. It was characterized by 
the identification cf a mission need by the military 
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services, a need defined and documented by mission analyses 
performed within the services' own staffs. The Required 
Operational Capability (ROC, formerly the Operational 
Requirement, or OR) was the service document waich formally 
identified the need and the operational capabilities needed 
to meet that need. In the case of major systems acquisitions 
(such as a new close air support aircraft) the Jffice of the 
Secretary of Defense became involved. SECDEF approval for 
Such systems was Stated in the form of a milestone 0, which 
directed the sponsoring service to begin exploring alternate 
concepts to satisfy the need. SECDEF approval was also 
needed at milestone I - demonstration-validation, milestone 
II - full-scale engineering development, and at milestone 
III - production and deployment. Each of these decision 
points was supported by documenting the program in consider- 
able detail in Decision Coordinating Papers (DCPs) and 
through formal review in the Defense Systems Acquisition 
Review Council (DSARC I, ITI, and III). At each milestcne 
review the SECDEF was in effect reaffirming the need as the 
program was allowed to proceed into the next phase. 

‘The second process was the Joint Strategic Planning 
System (JSPS) through which the Joint Chiefs of Staff 
provided planning advice to the president and to SECDEF. An 
important element of this process was the Joint Strategic 
Objectives Plan (JSOP). Volume II of this annually updated 
document tabulated the forces needed to execute nid-range 
U.S. military strategy. | 

The third process was the Planning, Programming, and 
Budgeting System (PPBS), a kind of "umbrella" of rules which 
guided the entire process and tied it to the congressional 
kudget cycle. Its key requirements included SECDEF issuance 
of his Defense Guidance after reviewing JSOP I and issuance 
of the Planning and Programming Guidance (PPG) arter 
reviewing the JSOP II. The PPG tied mission needs to 
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programs and was a formalized acknowledgement of the "legit- 
imacy" of an approved major program as well as a guidance 
document with budgetary constraints recognized. The services 
responded to the PPG with their Program Objective Memoranda 
(POM) which were formally reviewed by SECDEF. POM approval 
was documented by SECDEF Program Decision Memoranda which, 
with amendments and after a reclama period, became the vehi- 
cles with which the services "priced" out their final POM 
packages for submission to OSD. At the OSD level there was 
further review with cther agencies and personnel from the 
Office of Management and Budget leading to the final defense 
budget submission to the president. 

The process described above was complex and filled with 
checks and balances. As the services viewed it, it was a 
process that did not permit them to unilaterally bring a new 
major system into the inventory. With many refinements and 
some major streamlining of phases which proved to be time- 
consuming and cumberscme, it is the system in effect today 
at DOD. 





II. THE QUALITY V. QUANTITY DEBAT 


Ae THE COST EFFECTIVENESS ISSUE 


In Chapter I we noted that the issue in the quality 
versus quantity debate was prompted by the combination of 
scarce resources for defense and rising unit costs of 
procurement. When ccmpared with other classes of weapon 
systems, tactical aircraft unit costS were rising at a 
faster rate and program managers for these forces felt nore 
of the sgqueez2 than did their counterparts for other forces. 
The Navy F-14 Tomcat fighter in 1973 was projected to cost 
190 times as auch as its closest World War II kin, the F-4U 
Corsaltc. (Ref. 2]. Sualler, but still very large, nulti- 
pliers are generated for other new tactical aircraft in 
production or proposed during the late 1960's when they are 
Compared with their WW II counterparts. A new nuclear- 
powered aircraft carrier, however, was only eighteen tines 
aS expensive as its Essex class counterpart, although this 
distinction seems lost in the shadow of its huge billion 
dollar absolute cost. [Ref. 3] 

Multipliers aside, ail program managers were competing 
for scarce resources, and one of their primary tasks was to 
demonstrate greater cost effectiveness of certain forces 
over others and between competing weapon systems within the 
same forces. For tactical aircraft program managers, the 
task was even more difficult than for other progran 
Managers. The unit cost increases mandated either a larger 
Share of the general purpose forces appropriations or 
order-of-magnitude increases in combat capability per unit 
it offensive capability were to be maintained with existing, 
approved systems. 





The question of relative cost effectiveness (in a 
combat capability context) among different general purpose 
forces is clearly a part 9f the debate, but it is not the 
principal focus of this paper. As the focus narrows to cost 
effectiveness assessments among proposed alternative 
tactical aircraft, it is important to remember that a larger 
debate exists which tight propose entirely different forces. 


Each level of debate iS as complex as the next, each is 
sensitive to the entire range of influences that divide the 
debaters into opposing camps. For example, while opposing 


participants debate the merits of alternative close air 
support systems, programmers on the next higner level might 
be proposing substitution of some ciose air support forces 
with alternative forces such as unconventional warfare units 
Capable of sabotage. Both levels of management might use the 
Same rationale for their recommendations: maximun combat 
effectiveness from a constrained resource base. Each level 
attempts to specify optimal weapon system attributes by 
viewing that system, or combination of systems, as a force 
structure poised against some threatening force. The 
criterion of choice is the maximum total capability within a 
budget constraint, a measure as elusive as the range of 
assumptions and scenarios which must be selected to struc~ 
ture the threat. This process of choosing was critical to 
the results of the Air Force cost effectiveness evaluation 
of Enforcer and is examined in later Chapters. 

Superimposed on all of the rational analysis that is 
associated with cost effectiveness studies is the problem of 
service rivalries, ingrained and instinctive "turf" protec- 
tion that greatly hinders unbiased analysis of nulti~service 
weapon system applications. In the Enforcer case the 
deferral role played by the Army, (discussed in Chapters V 
and IX), may have influenced the prioritization of close air 
support scenarios by the Air Force. 





The authors recall hundreds of instances in their 
careers in which suggestions, proposals, or changes were 
offered, by another service, toa mission area or systea 
considered exclusively "Navy". Many such overtures would be 
rejected at the outset simply because of the "turf" viola- 
tion. These rivalries have, over the years, defied the best 
efforts of Congress, the Secretary of Defense, and the Joint 
Chiefs of Staff to eliminate them from the planning and 
programming process. Another dimension of this problem is 
the inertia encountered when two or more services are 
directed to analyze a.multi~-mission/multi-~service concept by 
higher authority. Such was the case with the TFX program in 
the 1960's, an ‘unsuccessful attempt by Defense Secretary 
Robert McNamara to develop a common Navy/Air Force tactical 
fighter and attack aircraft. 


Be CONGRESSIONAL POSITION IN THE DEBATE 


Congress, particularly through the influence of several 
powerful members of the Armed Services Committees, usually 
advocated the high gquantity/lower cost weapon systems ia 
those limited cases where there were options available. 
Among the early indications that the Congress would take 
this stand, which was in opposition to the services! stand, 
were a series of Generai Accounting Office (GAO) reports 
beginning in the nid-1960's. Each of four reports advanced 
the theme of the previous, that the trend in DOD toward low 
quantity procurements of highly sophisticated and costly 
weapons was not affordable up front and was not providing 
the predicted returns on investment. This acquisition trend 
waS producing its most disappointing results in tactical 
aircraft procurements and is examined in Chapter IIf. The 


last two GAO reports, Impediments to Reducing the Costs of 


Weapon Systems (1979) and Implications of Highly 
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Sophisticated Weapon Systems on Military Capabilities (1980) 


both closed with the same, often repeated recommendation to 
Congress: [Ref. 4] 


eeethe Congress should carefully examine lower cost 
alternative “programs befcre aE ovaad new weapons 
Systems. In particular it shou examine with senior 
Military officials the pros and cons of larger quanti- 
ties c¢ alternative weafon systems versus smaller 
numbers of hignly sophisticated and expensive systems. 


From a historical perspective, Enforcer's reception on 
Capitol Hill (Chapter IV) was one of the earliest indica- 
tions of a new emphasis on trading complexity and sophisti- 
cation - usually syncnymous with high cost - for simplicity 
and quantity. Other more familiar efforts to curb rising 
unit costs in tactical aircraft followed during the 1970's. 
Among these were the A-10, F-16 and F-18 programs which were 
at least begun in good faith as programs offering more "bang 
foes the buck". 


Cw. MILITARY SERVICE POSITIONS IN THE DEBATE 


The services had always argued that in an atmosphere of 
resource constraints the necessary emphasis had to be on 
smaller numbers of highly sophisticated, high performance 
systems capable of countering multiple threats wherever 
possible. Planning and programming directives in the 1960's 
were sufficiently flexible to allow acguisition managers the 
freedom to stretch this emphasis to its limits: high tech- 
nology became synonymous with Combat capability and the cost 
effectiveness exercises tended to be self-defeating. 
Decision makers found themselves selecting new weapon 
systems from among alternatives that were all 
state-of-the-art, all multi-purpose/multi-mission, all very 
expensive, and all likely to be procured in smaller-than- 
desired quantities. There were certainly mission areas such 
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as electronic warfare for which lower cost alternative 
systems were non-existent. The problem was that the process 
of transforming any threats into operational requirements 
and then of matching programs to those requirements by its 
very nature accommodated the emphasis on highly sophisti- 
cated alternatives. There was considerable autonomy within 
the services with respect to these transformations. Stated 
differently, there was no safeguard against tailoring an 
Operational requirement to an existing or proposed (and 
favored) system. Chapters V and VII include discussions of 
this process as it related to the Enforcer evaluation. 

There was an additional flaw in the military service and 
industry proposals of state-of-the-art systems. These new 
systems were very capable of successfully countering 
threats, even multiple threats, but projections of life 
cycle operating and support (O 6& S) costs were usually 
underestimated. There was simply no data available to use 
for accurate projections of costs since the technology jumps 
between new systems and those they replaced were in several 
orders of magnitude. The pace of technological advances 
outstripped even the most ambitious modernization plans, and 
the reaction among the services was to narrow the gap with 
state-of-the-art (technologically frisky) systems. The 
acguisition strategy had become, out of perceived necessity, 
one of maximizing combat capability for the long tern, 
because the systems had to last so long before anticipated 
replacement. For the military, especially the Navy and Air 
Force, combat capability was epitomized in the big ticket 
systems such as the F-14 and F-15. 

The services, of course, did aot operate with total 
autonomy. The GAO reports mentioned above contained recon- 
mendations for DOD as well as for Congress concerning 
control of runaway costs. For the time period addressed in 
this paper, however, the majority position within the 
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services in the quality versus quantity debate favored 
higher quality in lower guantities. Chapter III presents the 
evidence of this, as well as evidence that the pendulum is 
SWinging, albeit slowly, toward more and more consideration 
of the congressional point of view. Even today, however, 
with volumes of data on disappointing performance and rroof 
of grossly underestimated operating and support costs and 
overestimated budget frojections it can be argued that the 
services still favor the highest technology options. 

The Defense Department's own Defense Science Board 
seemed to predict the hurdles ahead for the debate in a 1973 
study which is still applicable today. [Ref. 5]. It stated 
that the drive for performance at all costS was a cultural 
problem, that the tendency to bias a decision in favor of a 
high performance option was present in all levels of the 
acguisition process: operational reguirements, technical 
approach, system program office practices and staff biases. 
It further stated that individual values had to be changed, 
and incentives established to promote individual awareness 
that the tendency toward high performance is not’ the only 
way to go. 

The key to the remaining chapters of this paper is the 
phrase "not the only way to go". fhis thesis will not 
attempt to disprove the service position in the debate, but 
it will examine the difficulties encountered when an equally 
defensible case is occasionally presented for a lower cost 
alternative. The Enforcer may or may not have been an 
equally defensible alternative systen, but the Science 
Board's observations noted above can be seen at each level 
of scrutiny it received in the Air Force analysis. We will 
not go so far as to suggest that the decision night have 
been different had the bias been removed because the 
evidence suggests otherwise, but Enforcer was not scruti- 
nized under the same ground rules as other more sophisti- 


cated systems under consideration at the tine. 
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To Summarize the positions of the two key particifants 
in the debate: Congress, closer to the constituency 
providing the resources with their taxes, felt more pressure 
to "wind down" from the high defense spending ievels during 
the Viet Nam war, and can observe the costs and benefits of 
various levels of sophistication with considerably more 
detachment than the services and with analytical help fron 
GAO, a relatively independent source. Analytical assistance 
to military programmers is freguently provided by their own 
staff analysts. Congress was naturally more suspicious of 
DOD's optimistic resource projections and tempers its 
projections with a historical perspective. It favors 
increasing general purpose force levels with larger guanti- 
ties of less costly, less capable weapons. The nilitary 
services, on the other hand, start their preliminary 
programming with an objective of long term combat effective- 
ness which translates to state-of-the-art technology and 
multi-mission capabilities. They are concerned with delaying 
the inevitable obsclescence, a concern not necessarily 
Compatible with lower cost "throwaway" concepts of proven, 
somewhat older technology. Unfortunately this is the cost- 
liest and riskiest path toward self-defense and security, 
‘and it sometimes tolerates "projecting" or hypothesizing 
threats and tailoring requirements to favored systems. There 
are honorable men and women on both sides of the debate, 
acting in good faith for what they perceive to be the best 
interests of the country. 

Both sides, in fact, may be partly right. If, in consid- 
ering the wide range of possible future threats, the deci- 
Sion maker rationally places the highest priority on a 
"worst case'' scenario, then most analyses will favor the 
highest technology system. In this case, the weapon systen 
becomes thought of more as a platform for delivering a 


specific weapon than as part of a force structure. When the 
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"worst case" scenario is determined to have a lower priority 
than others, perhaps due to a very low probability of occu- 
rence, the most cost effective choice may be a combination 
of the two, something the Navy called the high/low mix 


acquisition strategy. 





III. PRESSURE FOR CHANG 


A. TACTICAL AIRCRAFT COST TRENDS 


In Chapter I it was suggested that there was agreement 
among defense systems acguisition managers and in Congress 
that a clear and dangerous pattern of escalation in costs 
had emerged by 1970. This trend. was most evident in tactical 
aircraft procurements. U.S. tactical aircraft are the most 
complex in the world, this complexity is associated with 
high unit costs and lower quantities, and it seems natural 
that the focus of much congressional attention in the early 
1970's was upon this highly capital-intensive segment of our 
defenses. Cost escalation was enhanced by higher then 
expected inflation rates, sharply higher operating costs 
after the crude oil price increases in 1974, sand higher 
Manpower and training costs in the All-Volunteer Force. 
Taken together, however, these accounted for only one-third 
of the unit cost increases. The culprit was the hardware 
itself, the high cost of multi-mission capability and 
complexity. Figures 3.1 and 3.2 illustrate a critical factor 
in the trend toward lower procurement totals and higher unit 
costs. 

The direction in which the trend lines are headed is the 
reason for use of the tern "dangerous" pattern. It is clear 
that continued phased modernization of our tactical air 
forces while maintaining current overall -capability is 
impossible given the concurrent reguirements in other forces 
and even the nost optimistic budget projections. This acqui- 
Sition policy "forces" DOD managers into the _ tactical 
aircraft replacement strategy they embrace: maximum tech- 
nical substitution. One of the most frequently recalled 
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SOURCE: White, W.D., U.S, Tactical Air Power, p. 48 
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Figure 3.1 HISTORICAL ONIT COST ESCALATIONS - FIGHTERS. 
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SOURCE: White, W.D., U,S.Tactical Air Power, p. 57 
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arguments supporting spiraling costs of new combat aircraft 
is that they are produced at uneconomical rates, but the 
author of a Brookings Institution study disagrees: [Ref. 6] 


The argument that modern fighters seem more costly than 
they freally are because o the penalties imposed 
uneconomic production runs therefore confuses cause an 
effect. It 1s _not so much that modern aircraft are so 
costly because fewer are built as it is that fewer are 
built because modern aircraft are so Osea Through the 
constraint of total costs, roduction of fewer aircraft 
becomes the pragmatic corollary to expensive aircraft 
designs. The effects of lower broduction must be viewed 
as a secondary, dependent factor in the cost 
trend...This leaves increasing technical Scent 
manifest roth in the growing size of the aircraft and in 
the ever-greaterc precision and sophistication of their 
component parts, as the principal explanation for the 
upward trend in unit costs. 


AS indicated in the previous Caapter, pressure to reduce 
these mounting costs was felt in the agency closest to the 
resources and to the constituency providing those resources, 
hot in DOD where the services considered it their preroga- 
tive to start planning from an optimistic, unrealistic base 
and then to proceed toward the real budgetary guidance. 
This mindset contained the seeds of its own destruction, and 
widely-followed columnists referred to the first submissions 
of the DOD budget as "wish lists". There were, an fact, 
substantial pressures on DOD managers by 1974, but they were 
not sufficient to prompt any change in strategy. Indeed, 
despite annual assurances by the service chiefs that their 
recommended new systems were the most cost effective solu- 
tions to legitimate threats, a military service rarely 
initiated development of a lower cost alternative to a 
proposed new system. The procurement process itself seemed 
incapable of any substantial change from what had beccme 
business as usual - runaway costs, snaller-than-planned 
procurements, higher unit costs and increasing sophistica- 
GOD « It remained for the Congress to take the initiative, 
and this is where a program such as the Enforcer could find 
a support base. 
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Be THE HIGH/LOW AIX CONCEPT DEFINED 


Former Chief of Naval Operations Elmo Zumwalt takes 
personal credit for first using the expression high/low mix 
to refer to his "Project 60", a major reprograaming effort 
conducted during his first 60 days as CNO, although he had 
advanced the concept undera different label many years 
earlier asa staff officer in Washington. In the early 
Zumwalt days it was a concept limited to the force mix of 
combatant ships but by 1976 there were frequent references 
to it in congressional hearings and in the aerospace trade 
press on the subject of tactical aircraft force mixes. DOD 
references to it for other than Navy ship procurements were 
almost nonexistent, the acquisition process itself had 
difficulty accommodating any tactical air strategy that did 
not emkrace the principle of 100% maximum technical substi- 
tution. [{Ref. 7] 

The high/low mix concept is a simple one in theory: 
whenever it is most cost effective to do so and whenever 
appropriate candidates are available, acquisition managers 
should select the best mix of lower cost, less capfable 
systems and higher cost, more sophisticated systems to 
Satisfy an operational requirement or requirements. The 
difficulties lie in the meaning of the term cost effective 
as it relates to tactical aircraft. This is itself a major 
task, and as William White points out in his study, the 
process may eliminate a legitimate lower cost alternative 
from further consideration: [Ref. 8]. 


Although the potential for reducing battle casualties 
may be the Seno st argument for continuing the tradi- 
tional U.S. phi oS oRry of pressing the limits of tech- 
nology in weapons development and procurement, the usual 
test in deciding whether a specific new system should be 
procured is that of dollars-and-cents cost effective- 
ness. Does the new system offer enough extra capability 
to justify 1ts (typically) greater cost? Even with the 
Simplest weapon systems, a precise answer to this 
straightforward guestion can prove See aes a 
elusive. With ccmplex systems such as tactica 
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warplanes,. concrete conclusions about economic 
justification are seldom if ever attainable. In this 
atmosphere of uncertainty the traditional practice of 
the United States ine pepe aed its military forces seems 
to award the benefit of the oubt to innovation and the 
new weapon... Because of the singular difficulty the 
analyst encounters in trying to measure military ‘out- 
put (or even finding a uantifiable definition of what 
ME 1S that U.S. armed orces produce), it cannot be 
demonstrated conclusively that this upto age has bpdeen 
economic, let alone optimal. Obviously it has not led to 
lower defense budgets or fewer men in uniforn. 


What appears to be a recipe for decision makers is 
instead a very complicated, difficult process of determining 
first what the requirement is and should be, then fashioning 
that requirement into a reguest for response from industry, 
and finally choosing the "best mix" from among candidates 
which provides the most cost effective use of of tae 
resources made available to defense. At each step in the 
process there are pitfalls; bias and favoritism can enter 
the process, and seriously flawed assumptions can skew the 
data and resulting analysis. It 1s extraordinary that many 
excellent decisions do, in fact, result from the process. 
Chapter VII examines that process, although a somewhat mnodi- 
fied version, in the Enforcer/A-10 analysis. Whether or not 
its sponsors ever ever intended it to be considered ina 
high/lcw mix context, the fact is that the "usual test" was 
applied and the benefit of the doubt was awarded to the 


"new" weapon, but not necessarily to the most innovative. 
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IV. ENFORCER, A LOW COST ALTERNATIVE 





Aw EARLY CONCEPT FORMULATION AND SPONSORSHIP 


Mre David Be. Lindsay, Jr. is a former newspaper owner- 
publisher fron Sarasota, Florida. He has been flying since 
1941 and is active in the restoration and flying of high 
performance World War II aircraft, especially the P-51 
Mustang. During 1957 his company, Cavalier Aircraft, began 
rebuilding and modernizing surplus Mustangs for the civilian 
market. Some friendly foreign nations expressed an interest 
and in the early 1960's Cavalier Aircraft was delivering 
Mustang conversions to the Air Force for sale under the 
Military ASsistance Programas trainers and counterinsur- 
gency aircraft. This was a very modest program, never oper- 
ating in the black for Cavalier. Mr. Lindsay, a student of 
tactical air warfare, saw a great potential in the Mustang 
concept as a close air support system. Two things encouraged 
Mr. Lindsay to take his concept beyond a purely academic 
exercise, The first was a requirement within DOD in 1969 for 
anew close air support (c.a.s.) system to be deployed in 
the mid-1970's. The requirement was driven by a worldwide 
threat but with an emphasis on the perceived Soviet/Warsaw 
Pact threat in central Europe. The second waS a speech 
delivered earlier by then Deputy Secretary of Defense 
Packard encouraging private entrepreneurs to come forward 
with innovative concepts and prototype weapon systems. His 
verbal call for offers was backed by language in the Armed 
Services Procurement Regulations (A.S.P.B.) which made 
provisions for higher profitability potential and protection 
from competition for developers of weapon systems funded 
entirely within the private sector. These A.S.P.R. incen- 


tives are discussed in several of the following chapters. 
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Mr. Lindsay designed and built a substantially modified 
Cavalier Mustang around the P-51 airframe called the 
Enforcer. In 1970 he demonstrated it to interested civilian 
and military managers at various locations on the east 
coast. With the lessons learned from this 100 flight-hour 
effort he returned to the drawing boards and designed a 
newer Enforcer around a different, much-improved engine. 
This version caught the attention of Piper Aircraft, and it 
bought the entire project including rights, patents, draw- 
jags, prototype and spare parts from Mr. Lindsay in 1970. 
ic. Lindsay waS retained without compensation as a 
consultant to Piper. The terms involved a small down 
payment and a modest profit-sharing agreement if and when 
production commenced. As the transfer of hardware and data 
from Cavalier to Piper began, Piper accepted an Air Force 
Request for Proposal (RFP). It waS an invitation for partic- 
ipation in FAVE COIN, an unfunded demonstration to the Air 
Force of candidates for a new counterinsurgency aircraft. A 
parallel effort to identify candidates fora new Mlight 
utility aircraft was included. “The winner of the counterin- 
surgency competition could also be expected to replace the 
aging Douglas A-1 Skyraider in the Vietnamization progran. 
[Ref. 9} 

Piper, with Mr. Lindsay as an advisor, confidently 
entered the competition. They relied on the good faith of 
the Air Force and on the language of the RFP which implied 
that the winner of the PAVE COIN competition would be 
awarded a contract for a minimum of four hundred aircraft. 
Piper estimated it could build four hundred fully equipped 
Enforcers for a 1971 f£lyaway cost of $610,000 each. The 
Enforcer was a hands-down winner, no other counterinsurgency 
entrants could meet all or the minimum requirements, yet no 
procurement contract was ever awarded. Each of the industry 
participants in PAVE COIN's counterinsurgency aircraft 
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competition lost 100% of its investment. With the exception 
of Enforcer, all entrants were production aircraft entered 
at little risk to their manufacturers. Piper estimated its 
loss at a million dollars. 

In 1969, two years prior to PAVE COIN, 
Republic-Fairchild Corporation's A-10 prototype won a flyoff 
against Northrop's prototype, designated the A-9, and was 
awarded a contract for full scale development of the next 
Air Force primary mission c.a.S. aircraft. The A-10, in 
various proposed production schemes, was moderately priced. 
1975 SAR data indicates a current proposed production run of 
733 aircraft at a unit flyaway cost of $2.23 million. It was 
a relatively sophisticated system capable of day or night 
close air support against a NATO worst-case scenario, a full 
scale heavy tank assault which is discussed inthe next 
Chapter.. The A-10 was optimized for that worst-case scen- 
ario, a scenario whose associated operational requirement 
waS written by the ultimate end-user of the aircraft, the 
Air Force. There are two important points to consider at 
this stage in Enforcer's story. The first is that at the 
conclusion of PAVE CCIN in 1971 with the A-10 program early 
in its full scale development phase, The Enforcer was not 
being considered by its private sector sponsors aS 4a Ssoii- 
tion to any existing specific operational requirement(s). 
They viewed it as an innovative aircraft capable of effec- 
tively performing some of the mission elements common to the 
DOD definition of close air support at a relatively low 
cost. The second is that the A-10 program, when compared to 
other tactical or strategic aircraft programs in the defense 
budget at the time (F-14, C-5), was itself a relatively low 
cost, high quantity system, although much more sophisticated 
than the various aircraft then performing its mission. 
Compared with Enforcer, however, it belonged squarely on the 
high side of any conceivable "mix" of the two, if one 
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accepts the concept defi nition of high/low mix presented in 
Shiapoter Jit. 

Piper aircraft, assisted by Mr. Lindsay, saw an opportu- 
nity to recoup its PAVE COIN loss and to keep the Enforcer 
program moving ahead. It Proposed Enforcer not as a substi- 
tute or direct alternative to the A-10, but as a complement, 
a lower cost alternative system to be added to the c.a.s. 
laventory. [ Ref. 10]. Aside from the fact that this 
implied an additional increment to the c.a.s. mission area 
budget line, it was, in fact. being proposed as the low end 
in a high/low mix. 


Be INiTIAL ENFORCER CONFIGURATION 


The unigueness of the Enforcer presents a formidable 
task for an analyst trying to compare it with existing or 
proposed aircraft in the DOD inventory. It is easiest to 
initially consider it in total isolation. The Enforcer is 
34.2 feet long with a wing span of 41.3 feet and a wing area 
of 257 sg. feet. Its maximum takeoff weight is 14,0001b., 
normal landing weight is 12,340 1b. and it haS a maxinun 
payload of 5,680 lb.j. Fuel capacity is 424 gallons including 
two 120 gallon tip tanks. Its design speed maximum is 350 
knots with the current engine configuration, an Avco 
Lycoming T55-L-9A rated at 2,445 shaft horsepower turning an 
Aero Products 11.5 foot diameter four-blade propellor. 
Combat radius 1s approximately 400 nautical miles. It was 
optimized for day, fair weather close support operations 
against a lightly mechanized enemy infantry assault. fhis 
Mission element was only an incidental part of the then 
current Air Force operational requirement for close support. 
Again, Chapter ¥V discusses the entire requirement and the 
threats generating it. The following Piper Aircraft Company 
list of Enforcer's early configuration and characteristics 





is useful for identifying the void its manufacturer hoped it 
would fill: 


- Uniquely fills operational spectrum between armed 
helicopter and pure jet. More armor per pound of airframe 
weight than any aircraft in the world. Uncomplicated arma- 
ment controls, Within peripheral view of the pilot..a 
Lindsay patent. 


- Smallest silhouette, lowest infrared signature, lowest 
noise level, fastest acceleration and highest survivability 
of any attack aircraft. 


- Engine hot section forward of all flammable liguids. 


- Lycoming T-55 same basic engine as Army's CH-~47 
Chinook. Army holding as excess more than 300 of these 
engines removed from Chinooks for replacement with larger 
engine. 


- Large worldwide market already identified by DOD. 


- Six 50 caliber (12.7 mm) machine guns with 2000 rounds 
of ammunition, internally in wings. Optionally, two 20 mn 


3-barrel GE Gatling guns. 


- Ten underwing stations for all standard inventory 


ordnance, including missiles. 


- Wide speed range (78-403 knots) and high maneuver- 
ability permit operations under low cloud ceilings, in moun- 
tainous areas, and under its own flares at night. 


- Performance proven by tests of flying prototype..not 


theoretically projected 


- Ideal tank killer and helicopter escort or helicopter 
killer. 


So 





- Capable of operating from short, unprepared fields in 
combat zone to obtain common fuel and ammunition from ground 
units. 


- Worid's only jet turbine powered, propellor-driven, 


low/high threat close support aircraft. 


- Uniguely low fuel consumption conserves critical fuel 


supplies and gives lcnger loiter tine. 


- First U.S. combat aircraft designed, built and 
privately tested withcut any government financing. (authors' 
note; still the first) 


- Developed especiaily for direct fire support of ground 


troops (close air support, classical definition) 


- All-alloy aluminum construction permits low price, 
guantity buys, and field repair. (authors' note; the armor 


in critical areas is also field repairable) 


- Projected low initial cost, extremely low operations 
and maintenance time and costs (less than $150/flying hour) 


resulting in high in-ccmmission rate 
~ ferryable world-wide without air-to-air refueling 


- Simplicity guarantees ease of pilot and ground crew 


training, plus effective utilization in all countries. 


SOURCE; Piper Aircraft presentation to congressional 
subcommittees in 1974 and 1975 


These were Enforcer's calling cards, but only a few of 
the above performance characteristics had been demonstrated 
by prototype flights. With no specific operational require- 
ment (0O.R.) for an Enforcer-type aircrart in 1971, it was 
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clearly handicapped in any attempt to move into the acguisi- 
tion process. This handicap also enjoyed no offsetting 
military service sponsorship. Without a constituency of its 
Own it appeared to have little chance for serious considera- 
tion at DOD. 


C. EARLY CONGRESSIONAL SUPPORT 


The only additional source of sponsorship available to. 
Enforcer following PAVE COIN was in Congress. As a privately 
developed weapon system not involved in formal competition 
or negotiation at DOD, Enforcer could not capture the atten- 
tion of even the most cost-conscious managers there. The 
period 1970-1974 was marked by personal lobbying by Mr. 
Lindsay who was joined by Mr. Helms, the new president of 
Piper, early in 1974. They visited contacts at DOD and 
elicited more sympathy than enthusiasm. The acquisition 
system proviijed no incentives whatsoever for formal DOD 
consideration of this unsolicited new system, regardless of 
its credentials. Within Congress, however, and particularly 
in the Senate at this time, the pressures for cost reduction 
discussed in Chapters II and III were very real. Mr. 
Lindsay, in particular, was able to begin to generate active 
interest in the Enforcer in a series of informal hearings at 
the subcommittee levels. Some personal friendships were 
involved, but that is an acknowledged and legitimate way of 
opening doors in Congress and has little bearing on this 
case. Mr. Lindsay was not a highly paid lobbyist for a major 
defense contractor, he had avery personal stake in the 
Enforcer's future and some of the most powerful members of 
the Senate found this refreshing after hours of contractor 
testimony onthe huge overruns then occurring in major 
defense programs. The Enforcer weapon system had a legiti- 
macy of its own and could conceivably have been brought to 


those hearings by someone unknown to the Senators involved. 
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The early hearings, up to 1974, were no more than a 
discussion stage. Mr. Lindsay and Mr. Helms sought only to 
have Enforcer subjected t9 rigorous testing by one or more 
of the services. Some informal inquiries were made by a few 
members of the Senate to various levels at DOD, but they 
failed to make any progress toward elevating Enforcer's 
present status as an interesting modest experiment within 
the private sector. There is a certain sanctity within 
defense systems acquisitions that is respected even by those 
with the power to advance or deny resources, a tangible 
evidence that weapon systems selections are usually best 
left to those who know the system best, the end users. fhe 
real congressional micro-management of the defense procure- 
ment arena was concentrated in the myriad problems occurring 
after the award of a production contract. 

By late 1974, however, the country was trying to shake 


off the effects of a deep recession. Cost overrun "horror 
stories" in the C-5, F-14, and other acquisition programs 
were capturing headlines, and the mood in Congress was 


Changing to one of involvement in the earliest stages ofa 
system: alternative ccncept development and prototype devel- 
opment. For Enforcer, this meant the transition between the 
discussion stage and the examination stage over at DOD. This 
transition period is addressed in Chapter VI. 


D. INITIAL MILITARY SERVICES RESPONSE 


Between the conclusion of the PAVE COIN flights in 
August 1971 and the more active 2xamination stage in late 
1974, exchanges between Congress and the services concerning 
Enforcer were largely informal. The congressional testimony 
from the period celated to Enforcer indicates that while 
some powerful senators in the Armed Services Committee were 
keenly interested in the Enforcer concept, their interest 
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was mostly in-house. The informal exchanges with senior DOD 
managers lacked the tone of urgency which characterized 
later specific taskings and that elusive sanctity mentioned 
above was not being violated. There are references to three 
"Moaper" studies conducted by groups with little or no like- 
lihood of potential roles in any Enforcer acquisition deci- 
sion. One study was conducted by the Joint Technical 
Coordinating Group for Air Survivability. It assessed the 
data on Enforcer'ts total combat survivability usirg only 
written contractor specifications on the aircraft. The other 
two were engineering studies conducted by the Marine Corps 
and the Naval Air Systems Command. The Navy/Marine Corps 
team was the least likely among the services to demonstrate 
a requirement for any tactical aircraft that was not 
aircraft carrlier-compatible. Both sets or studies served to 
validate Piper‘s claims for the aircraft, within the 
constraints of paper studies. They proved useful later on, 
during the Air Force analysis aftermath discussed in 
Chapters VII and VIII. They were not significant factors in 
the transition between discussion and examination which was 
prompted more by environmental and economic factors than by 
anything else. By mid~1974 the Air Force had not formally 


commented on the Enforcer. 





Ve. THE CLOSE AIR SUPPORT MISSION 


A. THE DEFINITICN VERSUS THE OPERATIONAL REQUIREMENT 


The Joint Chiefs cf Staff Dictionary contains the widely 


accepted definition of close air support: [Ref. 11]. 


Alr attacks against hostile targets which are in’ clcse 
proximity to triendly forces. and which require detailed 
integration of each air mission with the fire and nove- 
ment of those forces. 


DCD describes clcse air support operations as "call 
fire" in response te direct requests from ground units or 
through forward aixr controllers (FACs). As these sane 
Sources zay be calling simultaneously for artillery, good 
liaiscn frocedures Lretween controllers and the clcse air 
Support aircraft are essential. Aircraft capable cfr heavy 
ordnarce lcads and low level operations must be able to 
scrarkle quickly from nearby bases or be able to loiter in 
the area on Sane The zone cf operations tends to te no 
deeper thar five kilometers from friendly forces, hence 
accuracy of weapcns delivery is extremely important. While 
large, ncbile surface-to-air missiles (SAMs) are possible in 
this zone, they are less a threat than AAA and hand-held, 
short-range SAMs. Fighter escort is usually not assigned, 
though there may be general front coverage against raiding 
aeEcCratt. : 

Defiritions serve a useful purpose, but they necessarily 
fall short of providing planners and programmers with an 
all-erccrpassing set of specific threats against which scne 
effective weapon system might te designed. Their purpose is 
to define those characteristics of a mission area that are 
universal. Closé Air support in the 1973 Yom Kippur War was 
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not the same as close air support in North Viet Nam or in 
Korea. Each scenario was marked by distinctions which were 
best countered by aircraft specifically tailored for it. The 
hypothetical optimum tailoring might span a range fron 
Simply different shades of camouflage paint on the same 
aircraft to a totally different weapon system with different 
ordnance, power plant, and base of operations. fThe task of 
the military systems plapner is to combine all possible 
scenarios on paper and to try to state a reguired opera- 
tional capability that counters every possible threat in 
each scenario. 

In Chapter II we referred to this task as a process of 
transformation, the first step in the chain of events 
between the realistically assessed threat and the selection 
of a weapon system to counter it. Considerable flexibility 
1s available to the end users of weapon systems, the mili- 
tary services, when they first set out to write or revise a 
specific operational requirement (S.0.R.). Within broad and 
usually optimistic resource constraints, the first cut tends 
to be an idealized solution which would provide close to 
100% assurance of successfully countering the threat(s). 
This paper exercise of compiling what amounts to a wish list 
Might seem harmless enough, although wasteful of the 
planner/programmer's time in view of fiscal realities. It 
has the effect, however, of biasing the overall approach to 
the problem in favor of the highly sophisticated alterna- 
tive. There is a tendency to accept the basic premise of the 
Maximum capability (highest technology) idealized solution 
as the starting point and to reduce its guantity and/or 
stretch out its proposed production period as_ budget 
constraints are applied. [In other words, before any lower 
cost alternatives can be considered the process must first 
accommodate the widest acceptable range of cost-controlling 
options in the idealized solution, a methodology that will 
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favor or prioritize the idealized choice. As discussed in 
previous chapters, the trend during the 1960's and 1970's 
was to find an accommodation at some point before considera- 
tion of a lower cost alternative was ever reached. For some 
threats, this methodology may actually provide the best 
choice possible. The application of constraints to a systen 
the services would prefer to have is a healthy process and 
still produces a very capable system, although possibly in 
insufficient quantities or with underfunded support if inap- 
propriate cost reductions were applied. 

The impoctance of the wording of the operational 
requirement cannot be overemphasized, for it can be weighted 
to prioritize a threat element that is either of low prob- 
ability or that can only be countered by a system favored by 
the writer of the S.O.R. For example, whether or not it can 
be shown that a "second best" selection decision resulted, 
the S.O.R. against which the A-10 was selected was tailored 
to a worst-case scenario for which the A-10 was optimized. 
Chapter VII examines the conseguences of this sort of 
tailoring in the Air Force sponsored Enforcer cost effec- 
tiveness evaluation. 


Ae EXISTING CLOSE AIR SUPPORT PROGRAMS 


A brief review of the variety of aircraft in production 
or proposed during the 1970's with a primary or secondary 
close air support mission 1s appropriate at this point. They 
range from aircraft which were simple and inexpensive enough 
to be considered "throwaway" systems relative to some 
others, to the most costly and complex tactical aircraft 
ever produced. They involve different military services, 
different operational requirements, different program sizes 
and vastly different capabilities. They are presented to 
remind the reader that when the military services are taken 
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as an entity, high ccest and high technology solutions to the 
Cea.eS. problem were clearly not the only way to go. 

The A-4Y Skyhawk was phased out of Navy tactical air 
units by 1976, but it remained in the Marine Corps iaventory 
as aclose air support and deep interdiction aircraft. 
Marines base their A-4 units on land, aS near as possible to 
the fighting forces, but the aircraft are capable of carrier 
operations. Special purpose Marine airfields using SATS gear 
(catapult and arresting gear) enable the A-4 to operate out 
of small unprepared fields. Its proposed replacement in the 
1970's was what is now the F/A-18 Hornet, a highly sophisti- 
cated dual-role aircraft. It can be readily converted from 
its fighter configuration to an attack platform capable of 
both deep interdiction and close air support missions. 
Carrier-based units will perform in both roles. It can be 
air refueled for extended-range interdiction missions. The 
Marine Corps also employed its AV-8A Harriers, introduced 
early in the 1970's, in a close air support primary mission 
role. When air refueled it can be used in a secondary role 
as a deep interdiction weapon and has some self-protection 
capability if fighter escort coverage 1S not available. The 
Harrier trades off range and payload performance for the 
unigue capability to take off and land vertically, in 
totally unprepared landing areas. Other Navy and Marine 
aircraft capable of close air support missions are the A-7E 
Corsair and the A-6E Intruder, earlier versions of which 
were in the active carrier-based inventory in the 1970's. 
The A-7 is designated a light attack aircraft and can 
perform both deep interdiction and close air support 
Missions with self-protection afforded by AIM-9 Sidewinder 
missiles and a 20 mm GE Gatling internal cannon. eG Wael i 
also be phased out with the introduction of the F/A-18. The 
A-6 Intruder is a medium attack aircraft in use in both the 
Navy and the Yarine Corps. It is capabie of all-weather deep 
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interdiction and close air support, and carries the largest 
payload of any Navy or Marine Corps attack aircraft. Both 
the A-6 and A-7 series aircraft are air refuelable. 
(Ref. 12] 

Although each of the above aircraft have a close air 
support capability and could conceivably be compared with an 
Enforcer type aircraft with regard to airborne combat effec- 
tiveness, (getting to and from the target, loiter, self- 
protection, vulnerability, weapons loads, accuracy, etc.), 
their common characteristic of aircraft carrier compati- 
bility sets them completely apart. Carrier capabilities 
place substantial additional demands on an airframe that are 
translated into much higher costs, additional subsystems for 
enhanced safety, structural improvements which add substan- 
tial weight, and an overall additional measure of complexity 
for all weather operations. The TFX (F-111) experience was a 
harsh reminder that carrier capabilities cannot be added as 
an afterthought to an airframe designed primarily for land- 
based operations. There was, of course, no intention by 
Enforcer's designer or manufacturer to even suggest that it 
could be made carrier capable in the future. Since the paper 
studies in print as of 1974 suggested that there might bea 
place in the DOD inventory for Enforcer, its lack of carrier 
capability left only the Army or Air Force as a possible 
Sponsor. The Army, however, had deferred to the Air Force in 
the fixed-wing close air support mission as a matter of 
doctrine, a doctrine that was unchallenged in the 1970's. 

The Air Force has several aircraft capable of close air 
support which were in service or proposed during the 1970's. 
Their multi-purpose (but not carrier capable) A-7D performs 
both close air support and deep interdiction missions. It is 
optimized for the latter, with state-of- the-art digital 
avionics, inertial navigation, and computerized weapons 
release systems. The F-4 Phantom, primarily an all-weather 
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interceptor, has a limited c.a.s. capability but its inter- 
ceptor design characteristics (for supersonic flight) make 
it less suitable than most for the mission. The A-37B, a 
variant of their primary jet trainer, was capable or light 
attack and close proximity air support. The OV-10, a 
forward air control/light utility aircraft, was only margi- 
nally suited for very limited close air support. On the 
other hand, the A~10, which was in early full scale develop- 
ment in 1974, waS a Specialized primary mission close air 
support platform also capable of a limited deep interdiction 
role. Although much more sophisticated than Enforcer, its 
speed range and weapons variety were roughly comparable. 
Chapter VII presents its Characteristics in detail. 
Regardless of the appropriateness, if there were to bea 
comparison at all between Enforcer and any other aircraft in 
active service or preposed by 1974, it would have to be with 
the first pure-jet aircraft designed as a primary mission 
c.a.S. platform, the A~10. [Ref. 13] 


Be PROJECTED CAS ENVIRONMENT 


By 1974 the attrition statistics from the Yom Kippur war 
had been analyzed by flanners all over the world. The effec- 
tiveness of some of the newer Soviet SAM systems and anti- 
aircraft batteries caught the attention of analysts, 
programmers, and, perhaps more significantly, military 
pilots here and abroad. When the material loss statistics 
from that brier but intense war were superimposed on the 
NATO central European scenario the meaning was ominous: NATO 
forces would have to gain the upper hand over advancing 
enemy forces on the ground by the fifth day of the invasion 
or there would not be sufficient general purpose forces 
remaining in WATO to frevail. 
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While NATO defense ministers wrestled with the diplo- 
matic efforts associated with mutually balanced force reduc- 
tions between themselves and the Warsaw Pact, operationat 
commanders, more concerned with the ability to win after a 
failure of diplomacy, faced some very difficult choices. 
Appropriate force levels to counter the postuiated massive 
assault capability from the east required neariy unaccep- 
tably high buildups of NATO conventional ground and air 
forces in both guality and guantity ~The option to resort to 
tactical nuclear weapons was a controversial one, a last- 
resort contingency scme of the NATO nations refused to even 
consider. The debate over whether auclear weapons have any 
tactical applicability at all oor whether their use would 
almost immediately trigger the use of strategic weapons will 
continue long after current generations of general purpose 
weapons have been retired. What 1S Significant is thai 
despite the worldwide outcry there remained enough pressure 
on conventional forces' capabilities that by 1974 there were 
plans for tactical nuclear weapons to become an important 
part of the defensive force composition, and ultimately to 
be a part of the offensive arm, on both sides. 

The quality versus guantity debate thrives in this NATO 
Europe scenario. Even the countries willing to host nuclear 
weapons want their conventional weapons capability to be 
strong enough to Minimize the chance of a last resort 
employment of the nuclear weapons. The question is how to 
arrive at that position of strength. The close air support 
environment in which NATO forces might operate is extremely 
lethal. It can be used to argue for either an increase of 
A-10's or for a mix with Enforcer type aircraft. A variety 
of threats and weather conditions can be predicted, 
depending on the nature of the enemy's thrust. What is known 
with certainty, however, is that the enemy has the capa- 
bility to strike in great numbers with a wide range of 
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general purpose forces. The following testimony on the 
subject of c.a.-S in NATO Europe illustrates both the seri- 
ousness of the threat and the complexity of the range of 
responses: [Ref. 14). 


First, it is clear that the effects of inflation and the 
increasing sophistication of aircraft weapons systems 
have made the price of most of the weapons now under 
consideration for close support cost so many millions of 
dollars each that it may be impossible oO acguire a 
sufficient number of them to provide the credibility, 
both to our allies and to our enemies, that only large 
numbers can assure...Second, it is known that the Soviet 
Union and the Warsaw Pact nations have four. times as 
any tanks as the United States and its NATO allies, and 
at least five times our _tank poduction rate. They are 
also 40 per cent ahead of us in tactical aircraft 
humbers which they are producing at double our own 
crate. fn- addition, their anti-aircraft defenses are 
deployed in greater nuambers...The first three days of a 
Pact attack on _ Europe probably would determine the 
outcome of a conflict. Many peopie are deeply disturbed 
at the apparent reliance of the Pentagon on_ tactical 
nuclear weapons, which would seem to result from a 
aucity of alternatives...Anotner point on which. 
elieve we can achieve agreement iS that the Soviet 
Bear oEy which was first revealed in the October 1973 
war in the 4iddle East has caused a drastic reevaluation 
of the close air support role as to surviv- 
ability...Today, | there 1s general agreement that 
pinpoint close air support wiil have to be performed 
with standoff wearenry of the Bomar © a See 
such as missiles or lon range guns, or with extremeiy 
low level delivery of ciuster-bomb weapons. 
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VI. SEARCH FOR A SPONSOR 


Aw CONGRESSIONAL PRESSURE 


In Chapter IV we stated that environmental and economic 
factors, not the validation studies, were the catalyst to 
move the Enforcer initiative from discussion to examination. 
Those factors (recession, cost overruns, etc.) have been 
discussed earlier. By the late summer of 1974 a_ sense of 
urgency waS apparent in those subcommittees which had been 
patiently listening to the Enforcer testimony. The valiida- 
tion studies all tended to focus on the Air Force as a 
potential sponsor, and the Air force was the last to respond 
to informal congressional prodding with their analysis. 
During this period the Air Force was mobilizing support for 
an A-10 production decision in the face of a final hour 
congressional effort to reconsider the a-7. Pressure fron 
the Texas congresSicnal delegation (A-7's were produced in 
Dallas by the LTV Corporation) corced anew competitive 
flyoff which delayed a final production start for the 
Winner, the A-10. With this end run threatening to erase 
years of dedicated acquisition effort in the A-10 project 
office, it was not surprising that the close air support 
program managers considered the Enforcer program's congres- 
sional interest to be a low priority. [Ref. 15] 

Formal contact with DOD concerning the Enforcer began in 
July 1974 with a series of letters from various powerful 
committee members to high Level DOD officials. The theme of 
the correspondence was consistent - the authors believed in 
the Enforcer concept and urged the recipients to consider a 
modest test program of the latest Enforcer version under DOD 
auspices. Coincident with these first letters, the Air Force 
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initiated its own analysis on the Air Staff and within the 
Aeronautical Systems Division of their Systems Command. This 
comprehensive analysis, presented in the next chapter, 
became an int2resting paradox for the Enforcer's supporters 
in Congress: DOD officials delayed in responding to the 
early test reguests while the Air Force analysis was being 
completed. This delay annoyed the requesters as indicated in 
the tone of their followup letters, yet the final responses 
from DOD cited the analysis results as the reason testing 
would not be considered. 

The following excerpts from the above-mentioned letters 
Mirror the sense of frustration on Capitol Hill. The first, 
dated July 19th, 1974, was addressed to then Secretary of 
Defense Schlesinger and was signed by Senate Armed Services 
Committee members Senators Proxmirce, Thurmond, McIntyre, 
Tower and Jackson: [Ref. 16]. 


You have Eee eery asked for the cooperation of Congress 
in holding down defense costs. As members of the Senate, 
intensely interested not one y in the economy. but alse 
military effectiveness, we s pou recommend that you 
personally initiate action to test fly the Enforcer 
close alx support aircraft...it is our belief that the 
Enforcer cromises such an attractive combination of 
on an effectiveness that it should not be cast 
aside by service biases... 


After four months without a response, the same senators 
Signed a terse followup dated November 7th: [Ref. 17]. 


As of this day we have received no reply from you. This 
raises the question about how seriously the Defense 
Department considers the declining level/rising costs 
dilemma...Once ane we ask for your reply. Why should 
this aircraft not be flight tested? 


After the results of the Air Force analysis were avail- 
able, Deputy Secretary of Defense Clements responded to the 
above two letters with the following reply dated January 
3rd, 1975: [Ref. 18]. 
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Dear Mr. Chairman: This responds to your letters reccn- 
mending that the Department of Defense test fly the Enforcer 
aircrart. First, let me assure you that we are constantly 
seeking systems which will provide effective combat capa- 
bility at reduced cost; our Air Combat Fighter Program is 
just one such example, The Enforcer proposal has been exten- 
Sively .reviewed against these criteria. These reviews 
conclusively establish that there is no place for such an 
aircraft in the Department of Defense...The Air Force has 
recently completed an ete ene i. thorough review of Entorcer 
capabilities, combat configurations, development and produc- 
tion reguirements and vulnerability. These data have been 
used aS the basis for |. comprehensive analyses of the 
aircraft's effectiveness in the type of combat environment 
described in your letters. These analyses accepted uncriti- 
cally all the designer's claims for ayload and weapons 
Besos effectiveness. We believe that his Air Force study 
clearly establishes that: the Enforcer is not the optinal, 
and certainly not the only, aircraft of ats type; this type 
of aircraft 1s not well suitea _to provide close air spe ea 
in a tank-doninated battlefield; and - for a_ specified 
combat task - it costs more to get the job done with this 
type of aircraft than with other aircraft now_available...I 
recognize your interest in actual flight test data; however 
the Enforcer presents no technical unknowns and its capabil- 
ities are easily determinable with great confidence. No data 
resulting from a flight test would impact on the factors 
which provide a basis for our conclusions. Because of this, 
we cannot ustify or support a reguest to expend funds to 
provide redundant or unnecessar data...In view of your 
interest in the Enforcer aircrartt, I suggest that you ma 
wish to Ee briefed on the Air Force study. I understand tha 
Dr. McLucas, Secretary of the Air Force, has already offered 
to arrange such a briefing at your convenience. 


This response would seem, to most readers, to close the 
books on the Enforcer. With the exception of politically 
motivated "end runs" such as that with the A-7, the Congress 
seldom became involved to this degree with weapon systems 
not yet in production. They are intimately involved, of 
course, inthe entire acquisition cycles of the few major 
systems presented each year such as the Trident submarine or 
the MX missile - these programs elicit national attention 
and arouse even the most apathetic taxpayer's curiosity. But 
the majority of programs of the size of the close air 
Support aircraft program are nearly lost in the noise until 
there are visible problems in production. Congress usually 
sided with Defense in early program decisions such as the 
A-10 go-ahead. What may have been different about’ the 
Enforcer was the magnetism and tenacity of its designer and 
his persuasiveness while lobbying for its acceptance. 


48 “ie 





Be. PRIVATE SECTOR INVOLVEMENT 


Mr. David Lindsay was not completely discouraged by the 
results of the Air Ferce analysis which follow in Chapter 
VII. He knew he had won some powerful friends over to the 
Enforcer concept and that it would not die of neglect after 
the computer study and Air Force decision not to consider 
it for further testing. Instead of giving up he became even 
more determined and gathered together a briefing group 


consisting of Mr. Helms, the ex-military pilots who had 
flown the Enforcer for Piper in PAVE COIN, the British armor 
Manufacturer, and the engine manufacturer. Many of the 


members of the subcommittees he had briefed and their staffs 
how knew more about the Enforcer concept than some of the 
Airc Force managers assigned to its analysis and _ these 
committee members were just as annoyed as Mr. Lindsay that 
the Aix Force chose to compare the Enforcer witn the A~10 in 
the A-10's spacial and demanding scenario. Whether cr not 
the Air Force's hands were tied by the passion for 
computer-generated cost effectiveness analyses in the 
Pentagon, there were too many senators who were tired of 
explaining to their constituents why costs of existing 
systems always seemed to exceed earlier computer-generated 
estimates. In an unusual gesture of support from their 
friends in Congress, Messrs. Helms and Lindsay and their 
team were invited to appear before severai subcommittees to 
testify on their own behalf. Mr. Lindsay himself was given 
carte blanche when he was introduced by Congressman Price to 
members of th2 House Armed Services Subcommittee on Research 
and Development with the following remark: [{Ref. 19]. 


Air Force presented its findings during November and it 
1s my understanding that Mr. Lindsa 25 8Ot. 10 furl 
agreement with some of the data presented. At this time 
you a begin this Morning's program and present the 
committee with any new data or information that you feel 
1s pertinent to the Enforcer.... 





It is essential to see what was occurring here. An 
aircraft designer, no longer even owner of the rights to 
that aircraft, was allowed to brief influential members of 
the subcommittee with information that they knew would 
discredit a study in which the service secretary had 
concurred. This was a courtesy seldom extended even to the 
giants of aerospace industries and an indication of the 
special status they reserved for Enforcer and its original 
owner/designer. Mre Lindsay's remarks and those of the 
others on the briefing team will be discussed as part of the 
reaction to the Air Force analysis in Chapter VIII. What is 
important is that this team was immediately brought back 
before congressional supporters who clearly were dissatis- 
fied with the continuing lack of sponsorship at DOD. Some 
Senators even proposed a face-to-face session between the 
Aic Force and the Enforcer industry contingent before the 
subcommittee. It seemed they were almost forcing the issue 
into the limelight, giving the Enforcer a life of its own 
when all of their powers of persuasion with DOD senior offi- 
clals had failed. These face-to-face briefings never 
occurred, nevertheless the friction, at least between 
members of Congress and the Air Force, is clear from a 
lively session in the summer of 1975 when the Air Force 
briefed the study ina partly classified session. This 
session will also be discussed in chapter VIII. 


C. THE PPBS VERSUS EMFORCER 


As the Enforcer program moved into the more active exan- 
ination stage immediately following the Air Force analysis, 
a problem surfaced which remained unreSolved for several 
years. It was noted that Enforcer was "born" partly out of 
what Mr.- Lindsay correctly perceived as encouragement fron 
Deputy Defense Secretary Packard's call for private sector 





innovation. The language of the Armed Services Procurement 
Regulations in this regard is complex and subject to various 
interpretations. While there is supposed to be protection of 
proprietary rights and waiver of some of the usual provi- 
sions concerning release of data, competition, patent owner- 
Ship, etc., for unsolicited private sector system proposals, 
questions were being raised in the case of Enforcer. Much 
of the profit potential associated with the sole source 
designation would be lost if Enforcer were subject to the 
competitive procurement procedures before prototypes could 
be built. This legal "skicmish" will be discussed in Chapter 
VIII as part of the Air Porce fCesponses to the questions 
raised by the Enforcer industry contingent. 

Stili another vexing problem which has been mentioned 
several times previously was actually tied to Planning, 
Programaing and Budgeting System provisions. This anonaly, 
whimsically referred to as the "not invented here" syndrome 
by “AL. Lindsay in earlier testimony, is counter to the 
intent of Packard's remarks and of the protective clauses in 
the A.S.P.R. alluded to above. It is the bureacratic 
approach to the Enforcer's lack of sponsorship, and was best 
described by Mr. Lindsay himself before the House Armed 
Services R & D Subcommittee: [Ref. 20]. 


forced to admit that the Enforcer will do all we have 
Claimed, and at a very low acguisition cost. The bar now 
to operational flight tests 1S a remarkable conclusion, 
that because there 1s no Spode CTE Sev i Cee there 1s 
therefore no ‘regquirement* for the aircraft. We are thus 
back to square one: there was no official ‘requirement’ 
when our efforts began but a very obvious néed.. That 
need becomes clearer daily as. Studies indicated the 
pecers ty of supplementing sophisticated and expensive 
systems. 


We are at the go today where the Pentagon has been 
a 


It seemed Mr. Lindsay and his group would be overwhelmed 
by conflicting regulations with interpretations that could 
be fashioned to the problem at hand, but both technicalities 
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were ultimately resolved. Congress was not ina mood to 
allow the services to avoid the tougher guestions by citing 
unclear regulations, and both proved insufficient to 


prevail. 
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VII. THE AIR FORCE ANALYSIS 





Aw TACTICAL AIRCRAFT COMBAT MODELING 


The true test of any piece of military hardware comes 
with the adverse conditions presented in a military battle. 
The battlefield, the ultimate testing ground, is also the 
least desirable environment in which to test a new piece of 
hardware. Testing and evaluation must be carried out prior 
to engaging the enemy to detect and correct weaknesses prior 
to battle. 

Alternate approaches such as Simulation allow the evalu- 
ation of a weapon system to occur without suffering actual 
combat losses. The "most likely" environment aust be sinu- 
lated through mathematical models which attempt to quantify 
weapons effectiveness and attrition rates against expected 
enemy defenses. Simulation, the primary method for develop- 
Rent and evaluation, cannot measure the full capability of a 
weapon systen. Spinney cautions analysts against total 
reliance on guantitative analysis: [{Ref. 21]. 


Capability, like eee eaaie is a guality of the ‘whole’ 
and it can never be described by a single number. Recall 
from Generals Clark‘ts and Napoleon's statements that _ the 
Synthesis of men and Machines into a miiitary capability 
involves ver important intangible considerations -=- 
@ee-g. moral strength, esprit de corps, skill, etc. Any 
evaluation that ignores these intangibles is at best a 
very partial and, Ly necessity, an ambiguous view. 


The acid test of war is ultimately the only unambiguous 
indicator of capability. Moreover, the lessons of combat 
continue to be difficult to interpret. All other indicators 
or measures are ambiguous because they are based upon specu- 
lation akout a future interaction between forces whose self 
interest and survival dictate that they act and react 
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unpredictably. (mote: if you are predictable, you are vuln- 
erable.) We can reduce part of this uncertainty througn 
testing and training, but we can never remove its dominant 
aspects. Perceptions of capability will always be shrouded 
by a veil of speculation and ambiguity. How does one compute 
the effectiveness of esprit de corps? [Ref. 22] 

Altnough the modeling approach to design and evaluation 
of a weapon system is not as accurate as might be desired, 


it presents a starting point or basis from which the weapon 


system can te built and evaluated. To design a model for 
the close air support mission, for example, it 1s first . 
necessary to determine the scenario. Given a scenario, 


aircraft are then postulated that could counter and elini- 
nate the various threats within the scenario. This is the 
"transformation" from threat to program discussed in 
previous chapters and includes the creation of a specific 
operational requirement. This was the approach taken in the 
design of the A-10 aircraft to meet the U.S. Air Force close 
air support requirements. 

As discussed in Chapter V, a reorientation to a European 
scenario was a characteristic of planning in 1974. NATO 
forces must be able to counter any Soviet thrust before its 
momentum builds up to the point where it will overwhelm the 
ground forces. NATO tactical aircraft losses will be consid- 
erable in this scenario, but they must be accepted if one 
also accepts the criticality of the threat and the projected 
short duration of the conflict. In 1974 it was U.S. policy 
to place a high priority on support of the NATO forces in 
central Europe. It follows, then, that attrition assumptions 
are critical to the outcome of any simulations of the 
NATO~Europe close air support scenario. 

In studying the potential anti-aircraft threat in 
Europe, one finds an assortment of radar SAMs, infrared SAMs 
and radar-controlled AAA. The close air support attack is 
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associated primarily with aircraft-carried 30 mm (firing 
passes against tanks. It has been demonstrated historically 
that bombs are not as effective for use against tanks as are 
aircraft-mounted 30 mm cannons. There is no substantial 
evidence to the contrary as more and more experience is 
gained. With an optimum slant range in a firing run ot, for 
example, 4000 feet for the GAU-8 30 mm cannon (with the 
aircraft at approximately 1400 reet above ground level), 
attacking close support aircraft can expect to be exposed to 
all three anti-aircraft threats above. This is "dirty work" 
in the Air Force jargon. The high concentration of such 
systems in the Warsaw Pact will take a heavy toll among 
attacking NATO c.a.S. aircraft, especially in the low alti- 
tude regime from which the most effective attacks are 
commenced. Miller sums up the problem ina 1975 article: 
[Ref. 23}. 


Viewing the anti-aircraft order-of-battle in east and 
central Europe it is apparent that NATO will be takin 
very heavy losses in close~air-support operations behin 
enemy lines. Airc Power does offer the capability to 
strike the massing enemy prior to the enemy‘s attack in 
force. NATO must, however, be prepared to eg high 
aircraft losses to effect a neutralization, or at least 
blunting of the enen armoured striking forces. NATO's 
aixc forces then, must select the optimum aircraft(s) to 
ie eS eee damage to the enemy while minimizing the 
cos O ° 


One can expect attacking enemy armored units to lose some of 
their anti-aircraft capability as they advance into friendly 
territory. This is due to the normal logistical strains put 
On any attacking forces as they advance because of the 
accompanying lengthening of the distance from the source of 
supply. There is a paradox here: the enemy forces are more 
vulnerable as they advance, but they are closer to critical 
positions being defended; conversely if the defending anti- 
tank aircraft are directed at armored units beyond the 
forward edge of the battle area (FEBA) into enemy territory, 
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those aircraft will suffer high losses. They will also 
blunt/neutralize the enemy's attacking strike force. 

Although there has been considerable interest in, and 
advancement of, anti-tank weaponry such as the TOW missile 
and the GAU-8 30 mm cannon, the Soviets still build a 
striking force around tanks, and have placed more and more 
reliance on then. 

NATO finds itself in a position of facing a potential 
enemy bent on maintaining the offensive. Anti-tank aircraft 
offer NATO the option of blunting this massive enemy attack 
capability before the full offensive weight can fall on its 
ground forces. 

The analyst must consider weather factors in addition to 
the preceding enemy tactics assumptions. The limiting effect 
of typical weather in the European intertheater is substan- 
tial. There are simply too many days during which tactical 
air power would be useless if the payloads consisted 
entirely of "smart bombs", cluster type bombs (rockeye) and 
air to ground missiles. Even if they could find the enemy 
armored positions in bad weather, pilots would often be 
unable to achieve the release parameters of the above 
weapons. 

On the other hand, 30 mm cannon-equipped aircraft are in 
Many cases already below the weather because of the weafon's 
optimum effective firing slant range of 4000 feet, placing 
the aircraft 800-1500 feet above ground level depending on 
the dive angle. Analysts for U.S. forces favored the General 
Electric GAU-8 and the Hughes-Oerlikon model 34 pod from 
among those available in the mid-1970's. 

Scenario, weather and weapons must be fitted to the 
model. Fcr comparison between aircraft, the effectiveness 
model would examine each through all phases of its combat 
missions and estimate the probability of completing each 
phase. For close air support, the aircraft might be required 
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to 1) take off from a Surviving pase, 2) retain in-flight 
reliability, 3) survive enemy action, and4) return toa 
surviving base. [Ref. 24]. When the final outcome of a 
battle is determined ‘through computer simulation, the 
overall cost-to-kill ratio would be imputed and weighted for 
each aircraft. The aircraft with the lowest cost-to-kill 
ratio would, mathematically at least, be the lowest cost 
option. 

NATO doesn't have unlimited air resources, and the most 
efficient and effective use of available assets is neces- 
sary. In some important ways the number of aircraft in 
service is irrelevant; what counts is how many sorties can 
be generated and how quickly. For example, in many cC.a.s. 
scenarios, a squadron with ten aircraft capable of five 
sorties each per day is more effective than a twenty-plane 
squadron whose aircraft can only fly twice a day. This same 
line of reasoning is true of pilots. The sortie generation 
Fate is important in keeping pressure on enemy forces and 
precluding disengagement. [Ref. 25] 

Given the above emphasis on Survivability and weapcns 
effectiveness assumptions, an Air Force study evaluated the 
A~10 against the Enforcer. It is described in the next 
section. 


Be AIR FORCE ANALYSIS 


In late 1974 as the pressure to legitimize Enforcer 
(Chapter VI) was increasing, the Air Force directed its 
Aeronautical Systems Division and elements on the Air Staff 
to conduct a formal evaluation. [{Ref. 26]. The objectives 
were to: 1) compile comparative data for other aircraft, 2) 
assess the potential for U.S. Airc Force use of the Enforcer 
concept, and 3) evaluate a proposed prototype flight test 
program. The ASD portion involved about 40 man-months of 





effort by its engineering, financial and test personnel. The 
Assistant Chief of Staff for Studies and Analysis at Air 
Force Headquarters conducted an operational effectiveness 
evaluation in a NATO scenario. 

The Air Force technical evaluation at ASD focused ona 
Piper~Lockheed modified Enforcer proposal including stiffer 
engine mounts and a new horizontal tail. Data and informa- 
tion were generated from discussions with Lockheed and with 
Mr. Lindsay and from inspection of the existing prototype 
and related material. Features evaluated were: 1) structure 
and weight, 2) aerodynamic drag, _ 3) propellor/engine 
performance, 4) stability and control, 5) selected subsys- 
tems, and 6) vulnerability. Results correlated reasonably 
well with the predictions of Lockheed and Mr. Lindsay. A 
cost evaluation was conducted for a two- and four-aircraft 
prototype prograan, a follow-on fuil scale develcpment 
program, several production programs, and for the annual 
Operating and Support costs of a typical Enforcer squadron. 
The results are summarized in Table I below. 

The proposed full scale development program included 
development of the military subsystems and comprehensive 
ground and flight testing of six additional test aircraft, 
leading to a production version of an operationally config- 
ured weapons systen. 

The 733-unit production proposal for the Enforcer 
included non-recurring costs, recurring costs of the 
aircraft supporting ground equipment, training equipment, 
data and spares. Where possible, the evaluators compared the 
Enforcer program above with a 733-unit program of A-7D, 
A-37, OV-10, and A-~10 aircraft. The results suggested that 
if there were a place in the Air force inventory for an 
Enforcer it would be in lieu of, or ina high/low mix with, 
the A-10. Most of the A-7D capabilities were for missions 
other than c.a.-S., the A-37 was in a phase-out and had very 





TABLE I 
FOS Prograg Cost Summary - 1975 $ (In Millions) 


Prototypes (4) Ss) 1006 
Full Scale Development 129.9 


Production (733) Oooe> 
Total Acquisition $1,096.0 


Flyaway Unit Cost Oo 
Annual O & S Per Squadron 8.5 


Source: USAF Briefing 
| Team 


limited c.a.sS. Capability, the F-4 was primarily an inter- 
cepter and the OV-10 was never used ina cC.a.S. missicn. 
Table II ccmpares the above Enforcer costs with estimated 
A-10 costs in the sage categories. 

ASD engineers also evaluated performance data for bcth 
aircraft and concluded that the aircraft were similar in the 
categories of takeoff roll, landing ground roll, flotation 
characteristics (tire characteristics and clearances for 
unprepared field operations), maximum speed, loiter time v. 
radius of oferation, and vulnerability. This data enabled 
the Aix Force to design an equal-effectiveness model retween 
the A-10 and the Enfcrcer. 
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TABLE II 
A-10/Enforcer Cost Comparisons 


A-10 3-31-75 
SAR baseline 


DEVELOPMENT $ 364.2 
PROCUREMENT 2064.7 
PROVISIONS FOR ECONOMIC 

CHANGE 730.8 
TOTAL PROGRAM $ 3159.7 
PROCUREMENT UNIT COST aca 
PROGRAM UNIT COST 4.25 
QUANTITIES 

DEVELOPMENT 10 
PROCUREMENT 733 
AVG FY-75 FLYAWAY 

UNIT COST Des 


$ 


Enforcer 3-31-75 
SAR formatted 


($ In Millions) 


140.7 


Sarai 


348.1 


1444.1 


10 


iS 


NOTES: 1975 dollars for out-year development 


Development quantities include 4 prototypes 


for each aircraft 


Overall bottom line: Enforcer costs 45% of A-10 (Cunit) 


Armed with the akove performance and 


cost data, Air 


Staff personnel conducted a cost-effectiveness comparison by 


inserting Froth aircraft into a 
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worst-case scenario - a 





massive tank assault (called a breakthrough) into NATO's 
central European theater with its severly hostile air 
defense environment. This was the scenario for which many of 
the A-10's more sophisticated features (wing loading, 
internal 30 mm cannon, armor plating) were optimized. Using 
the valid methodology used in a previous A-10/A-7D compar- 
ison, egqual-effectiveness numbers were computed and costed 
out. The source of all of the analysis data in this chapter 
except Tables III and IV is the Air Force briefing tean 
presentation to House and Senate subcommittees in 1975. 

Figure 7.1 below shows an overview of the computer 
programs used in the analysis. 

Two Specific anti-armor configurations were considered, 
with the assumed daylight configuration shown below in 
figure 7.2. The ALQ-119/131 are 2lectronic countermeasures 
pods. The ALE-37 1s a chaff/flare dispenser. For nighttime 
operations (under flares), appropriate quantities of rock- 
eyes were substituted for the Mavericks, 18 for the A-10 and 
4 for the Enforcer. Any adverse effect of the somewhat over- 
loaded condition of the Enforcer in this configuration was 
ignored, as was any possible performance degradation Dy the. 
clustered 106 mm cecoiless rifles on the wingtips. Finally, 
to consider the Enforcer in the best possible light in the 
inital evaluation, accuracy of the 106 mm rifles was assumed 
to be the same as the 30 mm cannon in the A-10. 

For classification purposes, jJraphical results on 
figures 7.3 through 7-6 following have been normalized with 
the A-10 equal to one and the Enforcer results adjusted 
accordingly. 

Figure 7.3 shows the relative probability of attrition 
and battle damage to Enforcer and A~-10 against the defenses 
considered in the analysis. It shows the Enforcer subject to 
battle damage 1.8 times that of the A-10, with overall 
attrition 1.7 times that of the A-10. 
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ENFORCER «see! EVALUATION 


OVERVIEW OF COMPUTER PROGRAMS 
USED IN THE ANALYSIS 










MAINTAINABILITY 
ORDNANCE 
al SORTIE 
G 
PERFORMANCE PAYLOAD oon a 


PROGRAM 


OPERATIONAL PER PASS 
DATA AND EFFECTIVENESS 
EXPERIENCE METHODOLOGY 


PER SORTIE 


EFFECTIVENESS 
PROGRAM 







FORCE 
EFFECTIVENESS 
PROGRAM 


OVERALL 
DEFENSE AIRCRAFT EFFECTIVENESS 


SUPPRESSION LOST 


AAA AND 
IR SAM PROGRAM FOR 
ATTRITION CALCULATING 


MOO. LOSSES TO 
ENEMY TACTICAL 
FIGHTERS 





Figure 7.1 CCMPUTER MODEL. 


Figure 7.4 compares equal forces of 504 A-10s and 504 
Enforcers. The aircraft curves represent percentages of 
tanks killed on a time basis up to day five. By the end of 
day five it is estimated that the A-10 has killed 70% more 
tanks than the Enforcer, or stated differently, it would 
take 888 Enforcers tc match the five day effectiveness of 
the A-10, carrying a reduced load of six Maverick missiles. 
Although the study did assume equal accuracy for the twe gun 
systems, the dotted line does illustrate the average degra- 
dation to ke expected with wingtip mounted guns. In this 
case arout 1048 Enforcers would be needed to match the A-10 
five day results. 





ENFORCER max ad EVaALUaTION 


ANTI ARMOR CONFIGURATIONS 





ALE 39 MAVERICK 


Pigure 7.2 WEAPON LOADS. 


Figure 7.5 illustrates the results when the A-10 carries 
its standard load of 10 Maverick missiles, with the Enfcrcer 
at its maximum load (same as figure 7.4%) The dotted line 
illustrates expected real degradation from wingtip mcunted 
guns. Here about 984 Enforcers (up to 1,161 with gun deéegra- 
dation) are needed tc match the A-10 five day results. 

Figure 7.6 compares bomb loads against combat radii. It 
shows that the A-10 can carry almost four times the unrefu- 
e€led external paylcad on approximately the same radius 
mission, achieving the same loiter time as the Enfcrcer. 
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Figure 7.3 AITRITION COMPARISON. 
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ENFORCER ‘atte EVALUATION 
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Pigure 7.4 REDUCED LOAD. 


Another measure cf capability and potential effective- 
ness can be derived Ly comparing guns. Figure 7.7 deficts 
the relative effectiveness of two-second bursts against 
various ground targets by the GAU-8 30 mm cannon used in the 
A-10, by tke M-61 20 mam cannon used in the F-4, F-15 and 
F-16, and by the six M-3 50 calibre machine guns in the 
Froposed production Enforcer. For classification purposes, 
the estimated actual GAU-8 30 am Single pass kill eEreb- 
ability has again been normalized to one and the M-61 and 
M-3 figures adjusted accordingly. The Chart illustrates that 
only the GAU-8 has any capability against a heavy tank, and 
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Figure 7.5 STANDARD LOAD. 


also is ccnsiderably more effective against the other 


targets illustrated. 


C. BESOLTS OF THE AIR FORCE ANALYSIS 


The unit flyaway and program unit costs of the Enfecrcer 
were e€Stizated at abcut 45% of the corresponding A-10 ccests. 
The annual operating and Support costs for the Enfcrcer were 
estimated at about &C€% of those for the A~10. The A~10, 
however, was determined to be from two to four tines nore 
effective than the Enforcer defending on the scenaric. These 
characteristics were used to evaluate costs of those comki- 
naticos cf Enforcers and A~-10's illustrated in Takles III 
andy IV. This evaluation determined an all-A-10 force to be 
the zost cest effective and concluded that there was no 
place for the Enforcer in the Air Porce inventory. 


a 


Pal 
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ENFORCER ~~! EVALUATION 
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Figure 7.6 COMBAT RADII. 


Tatles III and I¥ expand the above mix options fora 
procurement of 733 aircraft in teras of cost versus weighted 
effectiveness. The cost basis used for the calculations was 
the August 1975 unit flyaway ccst of $2.23 million for the 
A~190 and $1.06 millicn for the Enforcer. Table III considers 
the upper estimate of effectiveness. This 4:1 effectiveness 
cratic is nermalized to the A~10, resulting in an A-10 efféec- 
tiveness cf one and Enforcer equal to 0.25. Intermediate 
effectiveness of a mix of A-10's and Enforcers is computed 
by using a weighted average based ona total force of 733 
arEcrart. 
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From Table III it is clear that the least costiy force 
of aircraft would be an all-Enforcer mix for a flyawav cost 
of $776.98 million if effectiveness were excluded. When the 
effectiveness measure is introduced the all A-~-10 force 
becomes the lowest ccst option. 

Table IV examines the low estimate of the effectiveness 
Tange wherein the A-10 is considered twice as efrfective as 
the Enforcer. This ratio is again normalized to the A-~10 
with A~10 equal to one and Enforcer egual to 0.50. The 2:1 
cCatio calculations indicate that both the lowest cost 
aircraft and the lowest cost "mix" option with effectiveness 
considered is the all-Enforcer structure. It also appears 
that the minimum effectiveness ratio would be 2:1 since the 
difference between the total weighted effectiveness costs of 
an all-A-10 force and an all-Enforcer force is $80.63 
million. This amount 1S approximately 5% of the total 
flyaway cost and iS immaterial. Note that this analysis did 
not consider the higher unit costs of a smaller procurement 
cr a stretched-out buy, aor did it address the effect of 
using program unit costs reflecting life cycle considera- 
tions. Inclusion of life cycle 0 & S costs could alter the 
results significantly unless the costs were proportional to 
flyaway costs. There waS no consideration of the costs of 


training replacement pilots where pilot loss was assumed. 
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D. CRITIQUE OF THE MODEL/ANALYSIS 


The Air Force did a creditable job constructing a mean- 
ingful evaluation/fcomrparison between the Enforcer and the 
A-10. A-10 data were derived from early flight testing and 
hands-on experience. Enforcer data accepted by the Air Force 
were largely engineering estimates of the manufacturer and 
designer. The Air Staff evaluators gave an edge to Enforcer 
wherever possible. On the other hand, Enforcer was not 
developed against a specific operational requirement. fhe 
A-10 was developed precisely for optimum performance against 
the threat scenario used 1n the analysis. The Enforcer was 
optimized for day, vasual, Close air support of ground 
troops with a tank capability if needed. It had no deep 
interdiction provisions. The A~10 had more sophisticated 
instrumentation and avionics, was literally built around the 
GAU-8 gun system for optimum performance asa heavy tank 
killer. As mentioned in earlier chapters, attrition esti- 
mates were significant in determining the outcome of the 
analysis. The use of a five day scenario could be questioned 
when the three day scenario was widely used by the NATO 
planners during the 1970's. The operations and support costs 
of the Enforcer were pure guesswork and appear high, but it 
is difficult to fault the Air Force for a high side estimate 
when there waS no operational data available. (generation of 
this critical data was one of the reasons cited by the manu- 
facturer and designer for scheduling operational test 
flights). Whatever the arguments, even in the best case for 
Enforcer with its slight total program cost advantage the 
approximately $2.0 million extra for the A-10 as an alterna- 
tive buys a lot more capability in environments within which 
the Enforcer could not operate. 

The analysis therefore, has its flaws. The Enforcer's 
sensitivity to the harsh scenario chosen is obvious. If the 





scenario were reduced to an infantry skirmish with, perhaps, 
mechanized troop carriers or fighting vehicles the Enforcer 
emerges as the nost cost-effective choice. Enforcer was 
born to lose in the fight it was thrust into, but there were 
Many Supporters of the heavy tank bDreakthrough/five day war 
theory in 1974. Arguments can be fashioned to persuade a 
listener in either direction, as with most computer anal- 
yses, but the edge is always given to the higher technology 
option. Following a headquarters review of the analysis 
results, the Air Force dropped the issue of formulating a 
test plan on the grounds (initially) that it would lead 
nowhere. Their justification is summarized from the text of 
the analysis: [Ref. 27]. 


mix provided a more cost effective force than an 
te A-10 program, either in terms. of future capital 
investment, total acquisition, or life cycle cost. 


Today the analysis is of historical interest only since 
the A-10 is out of production and its costs are sunk. 
Chapter ViII follows the program from the conclusion of the 
Airc Force analysis to the present, through a turbulent 
period during which the Enforcer's congressional and 
industry sponsors persisted to the point of providing 
supplemental funding for the test progran. 
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VIII. ENFORCER PROGRAM 1975 


Ae CONGRESSIONAL REACTION/AIR FORCE RESPONSE 


Chapter VI discussed the substantial pressure building 
in Congress to find a service sponsor for Enforcer and to 
provide for a modest test flight program. The Air Force 
consistently referenced the computerized cost effectiveness 
analysis results andraised the issue of compliance with 
procurement reguiaticns. After the first rouni of written 
reguests from various committee members in Congress during 
1974 generated an across-the-board "not interested" reply 
from DOD, one might have expected the Enforcer issue to have 
died. Instead, its support grew stronger and during the 
spring of 1975 several hearings were held to air the manu- 
facturer's concerns over the Air Force evaluation and to 
provide the Air Force with an opportunity for rebuttal. 

Between April and July of 1975 subcommittees of both the 
House and Senate Armed Services Committees conducted lengthy 
sessions with the industry group (primarily Messrs. Lindsay 
and Helms) and with the Air Force, represented by Lieutenant 
General James Stewart, Commander of the Aeronautical Systems 
Division, Air Force Systems Command. [{Ref. 28]. 

The focus of the Air Force testimony was on the analysis 
and both the House and Senate Armed Services Research 6& 
Development Subcommittees had numerous guestions concerning 
inconsistencies and inaccuracies. There were the usual cour- 
tesies at the outset followed by formal summary of the anal- 
ysis. It then became evident that the congressmen and 
senators had been well prepared for the hearings by their 
staffs and perhaps by the industry group whose testimony 
preceded the Air Force session. There was, however, nothing 
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substantial enough resulting from the cautious give-and-take 
and in the various challenges to raise serious questions 
about the study results themselves. Since Congress chose not 
to kill the Enforcer issue based on the study results it was 
probably not the subcommittees' intentions to reverse 
anything. It seemed instead that the long discussions about 
Minor points in the analysis was intended to place the Air 
Force in a slightly uncomfortable position prior to nore 
probing guestions. The following one-sided exchange between 
Senator Thurmond and General Stewart indicates that at least 
one powerful Enforcer sponsor thought that the Air Force was 
dodging the real issues [Ref. 29]. 


(Senator pee sone): I have a few aves eeons here to be 
propounded, but I would suggest that you gentlemen not 
ust toss 1s aud | aside; not just come over 
ere and oppose it for the _§ sake of pubes it, but be 
openminded 9n it. And that is the way I have been on 
this enue because I have heard both sides of it. But 
it seems to me that it 1S well worth making this test to 
find out where we stand on it. If it does not prove out, 
OK. Iz it does prove out, you will certainly want it. I 
assume that you do have an open mind on it do you not? 
(General St2wart) I hope so sir. (Senator # hur mond) « You 
hope so? Well, why do you not? ft is your business to 
have an open mindon matters that are for the best 
luoterest of the taxpayers. If this plane is successful 
and can do the job, it can be bought for $1 million, 
where oe are going to have to pay $4 million for the 
A- 10. ay would you not want to use these where you Can, 
and use the A-10"*s where you cannot do this? If you have 
got your mind shut, there is no use for me to say any 
more. If you have made up your mind what ee want to do 
and are not willing to keep an open mind here, TI do not 
Care to ask you anything else, or say anything else. But 
1f you have got an open mind - and think you ought to 
have - then it seems to me that you ought to be a ee 
to consider saving the taxpayers. some Boney because 
am fighting all I_can for the Defense Department, and we 
are having a, hard time, and when we suggest pete need 
here that might save some apacl that would accomplis 
the purpose, we think you ought to consider it. (General 
Stewart} . Y2s, Slr. 


The bad chemistry between these two was evident but the 
point was made. Senator Thurmond had been receiving brief- 
ings on the pros and cons of the Enforcer for four years, 
and the bottom line for him was that the analysis seened 
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only a convenient way for the Air Force to brush the systen 
aside, without recognition of the larger guestion of its 
overall suitability for what it was optimized for. What 
seemed only fair play to the Senator wouid be viewed by the 
Air Force as not in accordance with sound acquisition proce- 
dure, and, of course, a threat to the A-10 program integ- 
rity. 

The sessions were at an impasse with respect to the 
Enforcer program, but there was a sense in the subcommittee 
that it would eventually move forward again. The Air Force 
analysis, their primary excuse for not considering a test 
program for Enforcer, was dismissed by some of the senators 
as incapable of properly addressing the Enforcer's real 
Capabilities. While the Air Force still narrowly viewed the 
aircraft as an outsider threatening their established 
program's integrity and production plan, subcommittee 
members tended to consider it on a stand-alone basis which 
left the Air Force clinging to the A.S.P.R. violation 
issue. [Ref. 30] 

The Air Force position on the legality of Enforcer's 
test proposal was a complex one. They based a refusal to 
test the aircraft with their own funds on a combination of 
requirements. OMB Circular A-109 directs the services to 
first obtain Secretary of Defense approval for a mission 
need statement, and then to explore alternative solutions to 
the mission need. The next phase in acquisition, exploratory 
development, requires solicitation of competition under the 
provisions of DOD Instruction 5000.1 and page 8 of the A-109 
Circular. The subsequent demonstration and full scale devel- 
opment phases require parallel development of competitive 
prototypes wherever feasible under provisions of the same 
two directives. The production phase introduces provisions 
of 10 U.S.C. 2304 {a) (10) as implemented by A.S.P.R. 3-210 
and 10 J.S.C. 2304 (a) (14) implemented by A.S.P.R. 3-214 
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allowing sole source contract awards in certain circun- 
stances. The Air Force positioa, therefore, led to an 
impasse because it maintained that Enforcer was not spon- 
sored by a service in response to a mission need in the 
first place, and that it did not meet the criteria for sole 
source production award even if non-Air Force money were 
provided for the test program. [Ref. 31] 

The industry group countered with a lengthy opinion 
prepared by Mc. Lindsay's counsel, Mc. Loren K. Olson, 
which concluded that Enforcer could legally be procured by 
the Air Force for flight test and subsequent production. ‘The 
key directive permitting this was again the A.S.P.R., 
specifically sections concerned with contractors" rights in 
cases of private development with private funds - in other . 
words sole source was authorized, eliminating the Air Force 
insistence on competition. [Ref. 32] 

It seemed that all that remained was identification of 
the resources. congress, choosing not to challenge the Air 
Force's continued insistence that expenditure of Air Force 
funds for any Enforcer-related project would violate the 
mission need statement requirement of Circular A-109, 
decided to attempt passage of a separate appropriation. It 
would have been "fenced" for the exclusive use of the Air 
Force to purchase prototype Enforcers and test them. Just 
when it seemed Enforcer was off and running with a $5.6 
Billion dollar appropriation nestled in the fiscal 1978 
defense appropriation, it was knocked out of the race by 
political "sour grapes" The congressional antics were sumnma- 


rized in a Washington newSpaper article. [Ref. 33]. 


The services have firmly resisted a full-scale flight 
test for the smaller plane for more than three years, 
Claiming that there iS no requirement for it...for a 
time, it seemed that the Congress might decide other- 
wise. Last month, a Senate defense Subcommittee voted 
eens hous ty 5° include $5.6 million ina Oe oes appro- 
pee one 111 to pay for the building and esting of 
our prototype models of the fighter...But apparently 
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there is no reckoning with the resistance of the service 
bureacracy or of the old-school ties on Capitol Hill. In 
what amounted to a jurisdictional dispute over the 
authorization, Sens. Barry Goldwater, R-Ariz., and 
Howard W. Cannon, D-Nev., both Air Force generals 

combined forces to get the sum knocked out of the bili 
as a ‘waste of money’...AS a result the Enforcer, which 
aS Might have saved the American taxpayer several 
illions, is back cn the old drawing board. 


It wasn't to remain on the drawing board for long, 
however. The funds were appropriated the following year. One 
mMigot observe that after six years of service inaction on 
the proposal, Congress was entitled to play political foot- 
ball with it for one season. 

For a number of reasons ranging from delays at Piper to 
technical contractual difficulties to old fashioned foot 
dragging, the Air Force failed to spend any of the first 
appropriation. This generated a strong rebuke from Congress 
and a subseguent appropriation twice as large, $11.8 
Million, for fiscal year 1981, to complete the progran. 


Be THE TEST PROGRAM 


In January 1983, 12 years after the PAVE COIN demonstra- 
tion, the Piper Enforcer began its modest test flight 
program. The first phase at Piper facilities in Lakeland, 
Florida involved about 175 flights. Test objectives were to 
establish flying characteristics including performance, 
flutter andair loads. Some on-board systems were also 
tested. In February 1984 it arrived at Eglin Air Force Base 
in Florida and began a 56-flight program of weapons separa- 
tion tests and establishment of radar and infrared cross- 
sections. The final phase involves 74 operational 
demonstration sorties at Edwards Air Force Base in 
California. Final completion is expected in during the 
Summer of 1984. [{Ref. 34] 


78 ee 





IX. CONCLUSIONS AND RECOMMENDATIONS 


Ae SUMMARY REAARKS 


The Enforcer history is one of a struggle on many fronts 
over a single issue: what is the nost cost effective way to 
provide for our defenses 1n an atmosphere of resource 
constraints? Although the focus narrows toa relatively 
small program in avery specialized mission area, the much 
broader issue involving all defense acguisitions is mirrored 
by the Enforcer. 

After more than a dozen years since its first exposure 
to the military, the Enforcer controversy is nearing an end. 
It is unclear what the final decision will be, but whether 
or not a decision to procure the Enforcer results, the char- 
acteristics of the struggle will remain. The issues which 
placed the Enforcer in the limelight are unresolved. These 
issues include, but are not limited to: the limits of 
congressional authority over weapons research and develop- 
ment spending, interpretations of the A.S.P.R. sole source 
guidance, objectivity in the process of developing specific 
operational requirements, elimination of interservice rival- 
ries and parochialism from the weapons acquisition process, 
and the proper role of computerized cost effectiveness anal- 
yses in system evaluation. 

Congress disagreed with the military on each of the 
above issues. It attempted to "insert" the Enforcer into the 
system with a legitimacy it didn't have. The missing ingre- 
dient was service sponsorship. It will never be known 
whether or not Enforcer might have competed successfully 
against alternatives, if any, had there been service spon- 
sorship, or a specifically tailored 0.R., or both (the nore 
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likely case). What is known is that under the set of circun- 
stances presented, the services were able to produce a 
variety of roadblocks to its success, ranging from the 
Simple "foot-dragging" of the early 1970's to the sophisti- 
cated and conplex legal objections when delaying tactics 
failed. 

One of the reascns Congress kept the Enforcer progran 
alive was their inclination to support the underdog, an 
underdog with persuasiveness and tenacity. To his credit, 
Mr. Lindsay never waivered from his initial position with 
respect to what the Enforcer was trying to be and where he 
expected it to go. The Air Force proved inconsistent in 
testimony, jumped from one excuse to another for not testing 
the aircraft, and, now that it is being tested, has made 
some changes to the prototype unrelated to the aircraft's 
intended mission. Congress had a clear picture of what the 
Enforcer was designed to do, and what they wanted from the 
military was an operational flight test program to prorerly 
validate its designer's claims. Enforcer iS an aircraft for 
the "dirty work" of close air support, the dangerous but 
hecessary support of infantry fighting forces on the ground. 
This essential mission element of close support will remain 
a characteristic of conventional warfare between armies for 
the foreseeable future, and the United States doesntt havea 
system optimized for it. The Air Force was riveted on the 
central European tank breakthrough scenario, perhaps with 
good reason. There was nothing wrong with this emphasis 
except that the military tailored its force accordingly and 
in the process lost a few of the more desirable "dirty work" 
characteristics in their aircraft. Their front-line A-10 is 
inferior to the Enforcer in simplicity of operations, main- 
tainability, fuel consumption at low altitudes, and turn- 
around time. It isn't clear whether or not these were 
conscious tradeoffs in designing the optimum tank killer 
aircraét. 
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Bo CONCLUSIONS 


Mcre Lindsay and the manufacturer insisted that Enforcer 
was designed to supplement the A-10 type aircraft and that 
it should not have been evaluated as an alternative to, or 
in combination with, the A-10. Despite their position, the 
economic facts of life throughout Entorcer's twelve year 
experience in DOD and in Congress precluded the supplement 
approach. It 1S inconceivable that any proposed buy of 
Enforcers during the 1970's would involve additional funds 
for hardware in the close air support mission area. Even if 
there had been a specific operational requirement for the 
Enforcer's "dirty work" scenario, a modest mix with the A-10 
force is much more likely given the pressure to hold down 
spending. This story is, therefore, really one of a high/low 
mix candidate within existing funding constraints. None knew 
this Fetter than the Air Force close air support progran 
Managers. A vote for Enforcer waS a vote to reduce force 
levels in their A-10 program, or at least to stretch out the 
procurement. Their response was reasonable in the highly 
competitive environment of program management. Just as 
reasonable, however, was the response in Congress. Their 
decision environment was considerably different as they 
attempted a balance between a strong defense and taxpayer 
appeasement. 

itiwisesariiacult to observe the priority Congress 
afforded Enforcer without observing that some of the credit 
for this belongs to Mr. Lindsay. After a meeting with Mr. 
Lindsay at his California home the authors are convinced 
that his twelve-year personal dedication to promoting the 
Enforcer concept all over the country and his testimony year 
in and year out to members of Congress kept the progran 
alive in the face of adversity. Others came and went, but 
hone were 100% privately funded like the Enforcer and none 


had a David Lindsay devoting a consistent, sincere effort. 
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Can a low cost alternative weapon system like the 
Enforcer find acceptance by the Defense Department in 
today's acquisition environment? The authors believe that 
service sponsorship is an absolutely essential ingredient to 
the acquisition process, although it won't be found ina 
milestone chart. Institutional resistance to an outsider, 
that "not invented here" syndrome Mr. Lindsay discussed, is 
a force powerful enough to hold back the Congress for twelve 
years. It won't dissclve overnight, and future Enforcers can 
expect the sane long, uphill battle for formal recognition 
1f they don't have equal influential backing somewhere in 
DOD. The flexibility built into the language of the acquisi- 
tion regulations canand will be used by the services to 
sabotage congressional Sponsorship. Service parochialism and 
rivalry remains as strong as ever, indeed to some degree it 
is desirable Weta 2t interferes with the rational 
decision-making process. Computerized cost effectiveness 
analyses are certainly not the ultimate test, but they are a 
valuable tool for comparison ani they are getting more 
sophisticated every year. The only real limitation with 
analysis is the human input, the judgements and assumptions 
hecessary to guantify a problem but critical to the results. 
Our system of checks and balances prevents spending abuses 
within the agencies, but it is a two-edged sword: the 
Congress is likewise limited in its ability to "steer" 
discretionary appropriations such aS research and develop- 
ment into Specific programs which are not already approved 
DOD programs. There has been change in the acquisition area 
Since 1971, but it has been more evolutionary than revolu- 
tionary and a new Enforcer introduced this year might 
conceivably be with us in 1996, Still searching for a 
sponsor. 
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Cw. PROJECTED ACQUISITION ENVIRONMENT 


The defense budget is certain to be in the spotlight in 
an election year with record defense outlays and a growing 
deficit. The near-term strain on the defense budget submis- 
Sions will t2st the ability of DOD to rise above politics 
and keep the major programs intact. The climate for intro- 
ducing new lower cost alternative systems will never be 
Fetter than in the the next five years. As of this writing 
an as yet unreleased GAO report paints a dismal picture for 
defense acquisitions through 1988: [Ref. 35]. 


A new congressional study, in a highly critical report 
of the Pentagon's budge Pees warns that actual 
Military spen ae from 198 through. 1988 is likely to 
run as much as $324 billion over Original estimates and 
still be inadeguate to buy all the weapons originall 
sought. The still-unreleased Bee by the enera 
Accounting Office, Congress watchdog on government 
operations 1s heightening fears among lawmakers that 
the federal budget eficit could grow even higher than 
pesSSimistic forecasters now predict...The findings are 
certain to be troubling to those members of Congress _ who 
have feen countin on defense cuts to reduce. Eudget 
deficits that could climb from nearly $200 billion this 
eac to above $300 billion by 1989...The GAO study found 
hat the Pentagon underestimates costS in virtually 
every area 9f its budget, including regular operations 
and Maintenance. But the largest miscalculations - two- 
thirds of the total overrun ~- involve weapon programs... 


The projected acgquiSition environment for the next four 
years is not favorable for the big ticket systems. It may 
not even be favorable for low cost alternatives but they 
will certainly have a better chance than the high end. 
Congress can be expect ed to respond favorably to 
Enforcer-type offerings (privately funded and available in 
high quantities at low unit costs). It would be reasonable 
to assume that even at Defense some Mahagers may reconsider 
lower cost alternatives that were previously cast aside, if 
only to take some of the pressure off of the larger systems 
which are certain to be targeted for cuts. 





De. RECOMMENDATIONS 


In many ways 1984 is like 1974 for defense acguisition 
Managers. Large spending cuts are being proposed, unit costs 
continue to climb, and the "catch-up" defense spending 
projections which may not have caught up anyway are now 
under revision, downward revision. The only recommendation 
for acquisition managers that seemS appropriate in this 
environment 1s to carefully weigh the advantages and disad- 
vantages of a high/low mix wherever possible in new system 
selection decisions. The highly sophisticated, costly 
systems are subject to stretched-out buys and wholesale 
cuts. An attractive package of low end alternatives in quan- 
tity and high cost ccmplements in small numbers may be the 
only way a new force package can be accepted in Congress. 
The argument that a lower cost alternative threatens the 
integrity of the high end program it complements will 
dissolve in the realities of the growing deficit and reduced 


rate of increase in defense budgets. 
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